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INTEODUCTORY. 

L    A^' ATOMY  OF  THE    AbIIENALS. 

The  Suii[.n-ivnal  Cai>8ule8  *  are  classifipcl  junongst  the  dnt'tleHK 
gUtiils  of  llie  IkkU  .  in  common  vdih  the  spWn,  tlivrciiil  ?Hid  thymuH 
glands*  These  have  no  excretory  duets.  They  lir^at  the  \m>ck  of 
the  aUlomeB)  snrmonntiiig  emh  kidney,  attached  to  it  l>y  coauectiye 
tiKme,  and  are  Whind  the  periUmenm.  They  are  H<imewhat  iarlangu- 
lar  in  form,  fliitt«:ne<l  from  l>efore  backward.  Thfi  jri^l  om  is  shaped 
Uke  a  cocked  hat,  but  the  left  is  somewhat  semihinar,  and  is  larger 
than  the  right  one. 

They  measore  from  an  inch  and  a  quarter  to  nearly  two  inches  in 
length,  are  less  in  width,  antl  are  two  to  three  lines  in  thickness. 
They  weigh  from  one  to  two  drachms  each.  During  the  earlier 
montlia  of  ftetal  life,  the  iKirenal  btxlies  preponderate  greatly  in  size 
aa  compared  with  the  kidneys.  This  relative  proportion  ten<ls  ^ad- 
aally  to  diminish  toward  the  end  of  intra-uterine  life,  l»ut  even  then 
Ihey  api>ear  hirge  in  comparison  with  the  kidneys.  The  late  Profes- 
sor Allen  Thomson,  of  Glai?i^ow,  was  of  the  opinion  that  the  preix)n- 
dt^mncu  of  the  adrenals  in  ftutal  life  was  peculiar  to  the  human  sul)- 
ject,  ami  not  met  with  in  any  other  mammalian  animals. 

These  bcnlie-s  are  l>elieved  by  some  writers  to  be  of  larger  size  in 
awarthy  than  in  fair  races.  Tliis  is  an  eiTor,  and  tlie  fact  is  estab- 
ttsheil  that  there  is  no  noteworthy  difference  as  to  size  or  structure  of 
th«  sii[ini' renal  capsidas  in  tlie  dark  or  white  races  of  mankind. 

The  adn^nal  bodies,  although  large  in  early  fcetal  life,  and  smaller 
by  fjir  at  the  time  of  birtli,  yet  continue  to  grow  with  the  growth  of 
tbe  body  up  to  the  time  of  adult  age. 

Bi'fore  pulierty  these  bodies  are  firm  and  partially  translucent  at 


*TM  9Upnit\'iiri1  capsules,  or  mlreoul  botlies,  ur^  some  limes  described  as  the  Btm- 
f]  >ik?9  from  iha  dark-brown  hue  uccosiootiUy  ob»crvecl  in  their  medullary 
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the  etlge8»  and  they  conUiiu  a  mJaimum  amouDt  of  fat  at  this  periml. 
In  the  adult  they  are  less  firm,  and  never  translucent  in  health;  the 
amount  of  fatty  matter  is  greater,  and  appears  to  go  on  increasing 
in  advanced  life  (see  p.  27)* 

The  stroma  of  the  glands  is  formed  by  prolongations  from  the 
outer  investing  sheath  of  coimective  tissue. 

On  section  of  healthy  gbinds,  there  are  at  once  apparent  an  outer 
and  an  inner  i>ortion.  The  outer  is  termed  the  cortical,  and  the  in- 
ner the  racMlullary  portion.  The  cortiwtl  layer  is  of  a  yellowish  color, 
the  metlulhiry  i>f  a  |K*itrly  asiiect,  and  aft^r  exposure  tt)  the  air  this 
portion  is  found  to  Ivecome  somewhat  pink  in  hue*  In  the  latter  may 
be  seen  sections  of  blocMl-veasels,  arteries,  and  veins. 

Three  ^ones  arc  described  in  the  structure  of  the  wjrtex*  The  ex- 
ternal one  is  a  layer  of  closed  vehicles,  the  zona  (jhmterulma.  The 
vesiclaa  contain  a  few  small  cells  and  a  finely  granular  grayish  mate- 
rial, but  no  fat-globules. 

The  middle  layer,  the  zoua  foaciadala,  is  comi>o8ed  of  cylinders  in- 
Yeeted  with  a  stnima  of  connective  tissue.  These  tubules  are  of  three 
kinds,  one  set  containing  an  opaque  refracting  mass,  probably  fatty, 
and  indistinctly  appreciable  cells  with  numerous  nuclei.  A  second 
variety  of  tubule  is  of  brownish  color,  com|X)sed  of  finely  granular  cells 
containing  fat-globules.  The  thirtl  variety  consists  of  gray  tubules, 
filled  with  c^lls  whose  nuclei  contain  fatr-granules.  These  cylinders 
measure  about  ^uth  of  an  inch  in  diameter. 

The  third  layer  of  the  cortex,  the  zona  refiadaris,  is  formed  by 
the  breaking  up  of  the  tubulee  and  the  dispersion  of  their  contained 
elements.  The  cells  are  finely  gninular,  and  may  have  no  deposit  of 
fat  in  their  interior;  but  sometimes  fat  is  present,  together  with 
large  yellow  granulea.  seemingly  pigmentarv^  in  nature. 

The  medullary  portion  consists  of  a  reticular  stroma  contjilning 
groOfiB  of  irrpgnhirly  shape<l  cells.  These  chised  vesicles  are  not  ar- 
mxiged  in  tubular  fashion,  and  this  fjortion  presents  a  marked  con- 
traat  to  the  atruetoiv  of  the  cortex.  There  are  elements  of  the  corti- 
cal substance  and  abunthint  nervous  stmctun^.  The  cells  are  poor 
in  fat,  and  occasionally  branched,  resembling  midti  polar  nerve^elk. 
The  KTfm  pmm  through  the  cortex,  and  ramify  in  anastomosis 
thiofigh  the  medolbry  portion.  The  cells  of  the  medulla  are  regardeil 
bj  eoise  observers  as  nenroos,  and  there  are  certainly  true  multipolar 
nerve-^selh  azDOiDS  Ihem. 

The  Uood^etmA  are  numerous  and  imbedded  in  the  trabeculie.  A 
rich  pl^cua  of  capillaries  inve^tB  the  cortical  portion*  The  medulla 
is  fomiahed  with  a  rery  rich  vascular  supply  of  capillaries^.  The 
snpra-ienal  arterias  arise  on  each  side  of  the  aorta  opposite  to 
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8tii)erior  mesenteric  artery.  They  pass  to  the  under  surface  of  the 
organs,  anastomosing  with  capsular  branches  from  the  phrenic  and 
renal  arteries.  In  the  foetus  these  arteries  are  as  large  as  the  renal 
arteries.  The  right  supra-renal  vein  opens  into  the  vena  cava  infe- 
rior, and  the  left  into  the  left  phrenic  or  left  renal  vein. 

Lymphatics. — Lymph-spaces  and  sinuses  exist  throughout  the 
organ,  but  are  best  seen  between  the  cells  of  the  zona  fasciculata. 
They  occupy  the  intercellular  spaces  and  lacunaB.  The  lymphatic 
vessels  lie  in  the  capsule  and  in  the  connective  tissue  around  the  cen- 
tral veins.  They  are  provided  with  valves,  and  pass  into  the  lumbar 
lymph  glands. 

The  ner\'e8  to  the  supra-renal  bodies  are  derived  from  the  renal 
and  solar  plexuses,  and  thus  have  sympathetic  elements  in  them  com- 
ing from  distant  parts,  with  necessarily  dei)endent  wide  radial  associ- 
ations and  relations.  The  splanchnic  nerves  come  into  relation  with 
the  nerve-supply  through  the  solar  or  ei)igastric  i)lexu8  and  its  semi- 
lunar ganglia.  The  right  i)neumogastric  nerve  also  terminates  in  the 
solar  plexus. 

The  supra-renal  plexus  is  also  joined  by  the  phrenic  nen^es,  a  gan- 
glion occurring  at  their  jimction.  The  branches  of  this  plexus  are 
remarkably  large  in  relation  to  the  size  of  the  bodies  they  supply.' 

From  the  position  of  these  bodies,  they  long  remain  warm  in  the 
cadaver,  full  of  blood  which  gravitates  toward  them,  and  so  are  more 
than  many  other  parts  i)rone  to  decompose  early,  and  to  lose  the  as- 
pect which  is  natural  to  tliom  during  life.  In  fat  subjects  they  are 
not  always  easy  to  find,  and  are  often  torn  or  cut  in  hast}'  manipula- 
tion in  a  necropsy. 

Very  slight  pressure  will,  under  these  conditions,  cause  a  rupture 
to  occur  between  the  medullary  and  cortical  portions,  the  latter  being 
of  firmer  consistence  than  the  former,  and  so  a  cavity  is  not  seldom 
found  in  their  interior  which  may  wrongly  l>e  assumed  to  have  been 
present  during  life. 

In  cases  of  ccmgenital  al^sence  of  one  kidney,  it  is  usual  to  find  a 
supra-renal  body  in  its  prox)er  situation.  This  fact  plainly  indicates 
that  there  is  no  embryological  connection  In^twoen  the  kidney  and  the 
adrenal  body,  and  that  they  are  thus  physiologically  distinct. 

n.    FlT^CTIONS  OF  THE  i\j)RENALS. 

Nothing  is  definitely  known  as  to  the  functions  exercised  by  these 

bodies.     They  are  classed  with  the  ductless  glands,  and  commonly 

•believed  to  form  part  of  the  lymph-system  of  the  bmly.     Neither  from 

physiological  experimentation  nor  fi-om  pathological  investigation  has 

much  light  been  as  yet  shed  upon  this  subject. 
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It  ma}^  be  safely  affirmed  that  there  was  practifiilly  n<i  knowledge 
of  aoy  value  respeetiiig  the  diseaHes  of  the  adrenal  l}odieH  till  1855, , 
when  Dr.  Tlioman  Addison,"  of  Guj'b  Hospit'd,  iirnt  published  Lis 
observations  on  the  malady  now  known  by  his  name.  *  From  that 
time  careful  study  him  been  made  af  the  orgatm,  and  their  gi'osser 
diseases  are  now^  well  recognized.  It  may  further  be  atiirmed  that, 
despite  all  this  knowledge,  we  still  remain  in  ignorance  of  the  exact 
functions  of  these  organs  in  health.  We  (*an  only  surmise  tliat  tliey 
act  most  probably  as  do  other  ductless  glandi^  in  the  body,  and  are 
more  particularly  a  part  of  the  lymphatic  system.  Without  doubt, 
they  l>ear  a  remai'kablp  relation  to  the  great  alnlominal  nervous  cen- 
tres, not  only  lying  in  close  anatomical  contiguity  to  these,  but  liear- 
ing  in  their  intimate  textures  a  larger  portion  of  nervous  tissue  than 
is  tfj  be  fnund  in  glands  of  any  kind  within  the  organism. 

This  latter  fact  is  of  prime  impoii^ance,  and  can  never  be  lost  sight 
of  while  considering  the  morbid  anatomy  and  the  symptomatology] 
of  all  diseases  t**  which  these  organs  am  pronto 

It  is  furtlier  k>  1>e  noteil  that  no  morbid  condition  of  the  adrenals 
is  capable  of  affording  any  detectible  physical  signs  during  life^f 
Their  size  and  position  almost  preclude  such  a  pOHsibiliiy,  Their 
morbid  conditions  can  thorefore  *inly  be  recognized  by  attention  to 
the  clinical  symptoms  determined  tiy  such  states,  and,  as  we  shall 
find  later  on»  there  may  even  be  no  clinical  symptoms  in  some  forms 
of  disease  of  these  organs. 

Some  recent  researches  by  Dr,  A.  G.  Anld,  of  Glasgow,  are  of  in- 
terest in  respect  of  the  functions  nf  the  adrenal  liodies.''  This  olv 
ser\^er  finds  tliat  the  blood  is  almost  entirely  coUect^jd  in  the  iruier 
layer  of  the  cortical  zone,  and  that  the  c^lls  composing  it  are  more  or 
leas  pigmented,  and  highly  S(j  in  some  cases.  He  finds  that  many 
red  corpuHcies  make  their  way  into  these  cells,  and  are  tu  be  found, 
by  suitable  stfxining,  in  their  interior  in  all  stages  of  regressive  meta- 
morphf>siH,  He  believes  that  certain  of  these  corpuscles  are  selected 
and  attrat^ted  by  a  chemiotiictic  action  within  the  idiagocyte  cells. 
Tliey  tlien  assume  a  greenish-brown  color  and  begin  to  lireak  up  into 
larger  and  smaller  particles.  The  nucleus  of  tlie  phagocyte  is  usually 
much  obscni-ed  by  the  pigmenting  partideSj  but  it  is  large  and,  to- 
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*Iii  18)^7  liayer  wrote  that  the  study  of  the  morhld  chBng<?8  of  th<?  siipm-retjul 
CttpBUles  ofTcred  so  Utile  thiit  was  intc resting  tliut  it  might  without  cletrinreiit  he  ncg- 
lecUid  by  piithologista,  and  that  it  had  not  thrown  any  Ught  upou  the  functions  of 
these  organs, 

t  This  J8  the  common  experience.  In  the  course  of  my  reading  I  have  met  with 
n  recorfl  of  only  one  case  where  a  tumor  of  one  adreniil  was  so  large  t\s  to  be  felt 
during  life. 
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gether  with  the  protoplasm,  may  show  signs  of  formative  activity. 
Dr.  Auld  therefore  believes  that  one,  at  least,  of  the  functions  of  the 
adrenals  is  to  de^^troy  a  certain  class  of  eftete  red  corimscles  of  the 
blood,  and  he  thinks  this  is  accomplished,  possibly,  by  means  of  a 
ferment. 

Bespecting  the  medullary  portion,  he  makes  out  three  kinds  of 
cells,  namely,  (1)  glandular  columnar  or  i)olyhedral  cells,  faintly 
eosinophilous,  with  many  large  round  or  oblong  nuclei,  arranged  in  the 
meshes  of  the  reticular  stroma ;  (2)  highly  branched  corpuscles,  non- 
eosinophilous,  probably  modified  nen^e-cells ;  and  (3)  ganglion  cells 
proper,  which  cluster  round  large  nerves  passing  straight  through  the 
cortex,  and  also  exist  isolated  in  the  reticular  meshes.  Dr.  Auld  be- 
lieves it  may  be  a  function  of  the  medullary  portion  to  test  the  cjual- 
ity  of  the  blood,  purified  by  filtration  through  the  cortex,  ere  it  entera 
the  circulation,  and  he  l>elieves  moreover  that  it  may  also  aid  in 
further  reducing  eflfete  sul)stance8.  Examination  of  the  blood  after 
passing  through  the  medulla  shows  that  it  has  the  characters  of  ar- 
terial, oxygenated  blood,  as  it  flows  through  the  adrenal  veins. 

Dr.  Auld  therefore  regards  the  supra-renal  bodies  as  in  part  ex- 
cretory or  depuratory  glands,  and  he  regards  the  symptoms  of  Addi- 
son's disease  as  due  to  interference  with  these  functions,  leading  to 
the  circulation  of  decomi)Osing  products  of  haemoglobin  and  a  ten- 
dency to  pigmentary  deposition.* 

He  finds  that  the  cells  of  the  outer  cortical  zone  (zona  glomerulosa) 
are  moderately  eosinophilous,  unlike  those  in  the  columns  of  the  mid- 
dle zone,  and  that  they  readily  absorb  logwood  stiin.  He  notes  the 
existence  of  a  central  lumen  in  these  columns,  filled  with  secretion, 
which  he  thinks  is  carried  away  by  the  lymphatics  to  minister  to  cer- 
tain ne^ds  of  the  organism.  The  appearance  in  this  outer  zone  much 
resembles  that  found  in  the  anterior  lobe  of  the  pituitary  body. 

Some  of  his  later  researches  indicate  that  a  substance  is  to  be 
found,  under  certain  circumstances,  which  has  its  origin  in  the  cells 
of  the  medulla,  and  is  secreted  by  them  as  well  as  by  the  lymphatics 
and  blood-vessels.  This  substance  is  a  colloid  of  an  albuminous 
character,  and  Dr.  Auld  believes  that  it  is  essential  to  the  well-being 
of  the  blood. 

Dr.  MacMunn,  of  Wolverhampton,*  has  made  spectroscopic  exam- 
inations of  the  cortex  and  medulla  of  the  adrenals  of  many  animals. 
In  the  former  he  finds  the  spectrum  of  histohiematin,  in  the  latter 


*  It  is  to  be  noted  that  the  results  of  either  partial  or  total  extirpation  of  the  adre- 
nal bodies,  even  when  carefully  executed,  throw  but  little  light  on  the  cause  of  Addi- 
son's disease.  The  results  are,  generally,  asthenia,  exhaustion,  coma,  and  death. 
The  urine  becomes  toxic,  or  its  toxicity  becomes  incretised  (Kanthack) . 
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thftt  of  hiemochromogeD.  The  latter  substance  he  coiifliderH  to  lie 
excretory,  nntl  he  finds  it  only  in  the  bile  ami  io  the  liver.  He  thus 
re+(arda  the  naedullary  portion  of  the  adrenals  as  potential  for  meta- 
mor]»hoRis  of  efl*ete  hreniogh)l)in  or  ha^matin  into  hfemot*hromogen» 
find  suggests  that  disease  of  this  ixjrtion,  or  removal  of  it,  may  entail 
retention  of  eflete  pigment  with  di8i)ersiou  or  deposit  of  it  in  the 
skin  or  mucous  membranes,  or  the  urine.  This  is  an  interesting  con- 
ception, but  it  cannot  eorae  to  our  aid  with  an  explanation  of  the  fact 
tliat  seveml  destnictivo  diseases  of  the  adrenals  are  quite  una^-^om- 
ponied  by  the  peeidiar  melasma  or  pigmentary  staining  of  true  Addi- 
son's disiiase. 

Dr.  MaoMunu  refers  to  embryological  researches  on  the  atb'enals, 
and  quotes  Balfour's  and  Mitsuknri's  nbsen^ations  showing  that  the 
medullary  portion  is  dt>velo|H*d  from  the  symi)atlu»tic  ganglia,  and 
the  coi*tt^x  from  the  mesoblast.  TIh^  former  is  at  first  external,  but 
lietsomes  ultimately  invested  by  the  latt(?r,  although  retaining  connec- 
tion with  the  nHighboriug  ganglia.  The  bulk  of  the  organ  is  coi-tical, 
and  being  of  mesoblastic  origin  may  be  considered  iis  essentially  glan- 
dular in  nature.  The  extraordinary  wealth  of  blood-vesseLs  is  indi- 
cative of  inq»ortant  functions,  ami  no  less  is  the  distribution  of  the 
lymphatii^,  which,  according  to  Klein^  iH  significant  of  their  carrying 
off  gome  product  of  the  mebdx>lic.  activity  of  the  glands*  for  it  has 
been  shown  that  the  pigment  f(>rmed  in  them  is  conveyed  to  the  lymph 
glands  which  lie  in  their  path.  These  researches  all  point  to  the  fiict 
that  the  adrenals  are  blood-metabolisdng  glands.  They  appear  to 
remove  from  tlie  ci regulation  useless  and  worn-out  pigments  and  their 
accompanying  j  ante  ids. 
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tWitliout  doubt,  the  m*>st  importiint  disease  of  the  adrenal  bodies 
is  that  now  so  well  known,  and  generally  recognized  as  "Addison's 
disease,*'  a  disonler  which  has  rei^eived  the  other  names,  arising 
from  the  very  noteworthy,  and  most  usually  ^isHtx-iated  symptom  of 
skin-pigmenbition,  of  melasma  supni-renale  and  bronz^xl-skin  disease. 
Tills  disease  was  disecjvereil  liy  Addison  some  years  Ix^fore  he  pub- 
lisheil  his  account  of  his  cases,  and  was  stumbled  uj>on,*  as  it  were, 
while  he  wiis  endeavoring  to  detect  the  cause  of  certain  fatal  eases  of 
anaemia  which  he  encountered  from  time  to  time.  These  cjises  he 
tt^red  **  idiopathic"  to  distinguish  them  from  ordinary  ones  which 
ooulil  U>  traced  t^i  more  definite  causes  such  as  simple  amemia  and 
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chlorosis.  These  idiopathic  cases  we  now  recognize  as  examples  of 
X)emicious  or  grave  anaemia,  a  form  of  anaemia  which  is  now  treated 
with  better  success  than  formerly,  although  it  constitutes  always  a 
very  grave  and  often  fatal  disorder,  a  hsemopoietic  failure.  Such 
cases  were  indeed  taken  note  of  and  recorded  previously  to  Addison's 
researches,  in  particular  by  Channing,  in  New  England,  in  1842. 

To  use  Addison's  own  words,  **  the  leading  and  characteristic  fea- 
tures of  the  morbid  state  to  which  I  would  direct  attention  are, 
ansemia,  general  languor  and  debility,  remarkable  feebleness  of  the 
heart's  action,  irritability  of  the  stomach,  and  a  peculiar  change  in 
color  in  the  skin,  occurring  in  connection  with  a  diseased  condition 
of  the  supra-renal  capsules."  This  very  concise  definition  is  a  mas- 
terly one,  and  no  better  one  can  be  given  now,  though  forty  years  have 
elapsed  since  it  was  written.* 

Since  Addison's  time,  the  disorders  associated  with  his  name  have 
received  full  recognition  in  all  parts  of  the  world.  It  is  happily  not 
a  common  disease,  and  there  ia  apparently  reason  to  l:)elieve  that  it  is 
more  frequently  encountered  in  hospital  than  in  private  practice,  and 
is  therefore  less  common  among  the  upper  and  well-to-do  classes  of 
society. 

In  respect  of  its  etiology,  it  is  found  to  occur  with  far  greater  fre- 
quency in  males  than  in  females ;  according  to  Dr.  Greenhow's  in- 
quiries, the  relative  proportion  is  as  119  to  64. 

It  has  been  met  with  at  all  Jiges  from  five  to  fifty  years,  but  the 
majority  of  instances  oc*cur  in  men  l)etween  thirty  and  fifty  years  of 
age. 

It  is  not  possible  to  discover  that  this  malady  was  known  to  the 
older  physicians.  No  descriptions  suflBciently  attest  its  definite  recog- 
nition, and  no  early  museum  specimens  illustrating  disease  of  the 
adrenals  are  known.  Possibly  the  specimens  in  the  Museum  of 
Guy's  Hospital  from  a  case  of  Dr.  Bright,  placed  there  before  1846, 
are  the  earliest  that  have  been  presented,  though  their  real  nature 
was  unknown  at  the  time.  The  discovery  of  tliese  is  due  to  Dr. 
Wilks.  The  adrenals  were  overlooked  in  early  autopsies,  and  were 
not  regarded  with  any  special  interest  till  Addison's  researches  led  to 
more  careful  scrutiny  of  these  organs. 

Morbid  Anatomy, — ^A  knowledge  of  this  is,  of  course,  only  derived 
from  specimens  of  adrenal  bodies  that  have  undergone  such  gross  and 
fully  developed  changes  in  the  disease  as  to  have  led  to  a  fatal  issue. 
Of  the  earlier  changes  in  the  organs  in  Addison's  disease  we  are  quite 

*  It  appears  to  be  an  essential  factor  in  true  Addison's  disease  that  the  adrenals 
should  be  more  or  less  destroyed  or  incapacitated  for  tlie  discharge  of  their  proper 
functions. 
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ignoraxit,  and  must  be  content  to  remain  so.  We  can  only  ai-gne  from 
the  apijearance  presented  in  such  cases  as  come  to  the  post-mortem 
foom.  We  thus  find  intlicationH  of  a  progressive  morbid  jiroeess,  the 
earliest  stafi^e  of  whicb  apparently  in  the  formation  of  new  material, 
firm,  whitish,  or  gray,  nodular  at  the  margin,  and  situate^l  in  the 
medoUiLry  portion  of  the  organ.  Outlying  groups  of  deposit,  much 
resembling  miliary  tubercles,  are  found  in  close  contiguity  to  the 
nodules  just  mentioned. 

The  latter  appear  to  extend  gradufilly  and  to  encroach  uixm  the 
cortical  portion,  caasing  enlargement  and  a  mxlular  ipiality  of  the  en- 
lire  oilman.  This  may  involve  more  or  less  of  the  c-apsule,  and  both 
are  commonly  invaded,  or  the  entire  oi-gan,  or  both,  may  l)e  uni- 
formly enlarge<l  as  descriljed,  and  thus  lie  grossly  altered  in  size  and 
texture,  although  still  retaining  much  of  the  original  anatomical  form. 
Such  organs  are  readily  detet*ted.  On  section,  there  is  no  longer  any 
of  the  normal  aflpeet  visible,  the  metlulla  and  cortex  are  fusetl  and 
unifomdy  involved.  The  surf/ice  is  grayish  or  yellowish,  and  in  parts 
quite  resembles  caseous  degeneration  of  ttil>ercular  masses.  The  gray 
portions  are  apt  to  assume  a  pink  tinge  on  exix>sure  to  the  air,  and 
this  same  occurreDoe  is  noted,  curiously  enough,  on  section  of  the  me- 
duUary  p<irtion  of  healthy  ailrenal  iKxlies,  as  I  have  often  remarked- 
The  new  growths  are  found  to  consist  of  lymphoid  cells  lying  in  deU- 
cate  wa^-y,  fibrillary  stroma.  Tliese  cells  are  apt  t«^  devdo})  into 
fibroid  tissue.  The  masses  thus  formed  may  long  remain  in  this 
conditicm  before  caseation  ai|d  other  changes  set  in.  The  caseous  de- 
geoemlioa  may  become  so  far  c*>mplete  as  to  soften  and  liquefy  into 
ereftoay,  puriform  matter.  A  still  later  stifige  shows  that,  as  in  the  case 
cif  softentng  yellow  tubercular  masses  elsewhere,  a  proceas  of  al)sorp- 
tion  is  in  progress,  and  shrinking  with  olisolesi*em^  sets  in,  leading 
to  small  puckered  maaaee,  in  which  caU*areous  matter  is  deposited, 
— wxaUed  cretiform  ohBofesoence. 

A  chronic  inflammatory  process  simultaneously  involves  the  in- 
vesting fibrous  tiasae  of  each  organ,  leading  to  thickening  iind  ailhe- 
motm  to  adjacent  Odgftv  and  textures  such  as  the  liver,  diaphragm, 
kidneys,  paocrrBaa,  and,  in  particular,  to  the  abundant  meshes  of  the 
aolar  plexus  and  semilnnar  sympathetic  ganglia* 

Oocasionally,  marked  atrophy,  leaving  little  but  firm  fibroid  tis- 
nue^  oocitrB,  or  nodules  of  caseous  and  calciireous  matter  are  noted  in 
the  room  of  QatoriJ  adrenals. 

The  ^aease  would  api>ear  to  begin  sometimes  in  one  organ  and  to 
jidvanoe  considerably  before  it  arises  in  the  other,  the  disease  being 
almost  obsolete  in  one,  and  in  active  progress  in  tlie  other. 

The  histologj'  of  tJie  new  grow^i  hiis  been  carefully  worked  out  in 
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all  tfai  stages.  The  ^ayisb  tmusUK^eut  RubBtance  consists  of  a  fibril- 
htBil  stroiiiA,  contHiniiig  naniemns  lymphoid  corpuaelc^.  The  caae<jii8 
mnif^riii]  (^jiisistn  tif  amorphouH  ^aniilar  niattf^r  mixed  with  Hhrwiiken 
ceUfi,  nuclei »  and  oiL  The  iiin^t  re<?eut  r^xaminaticma  revival  almost 
couiitaiitly  the  ead»t*^nce  of  tubercle  Imcilli.  Gray  miliary  tubercles 
iiTe  bi^n  found,  not  always  containing  bacilli,  but  the  latter  are  more 
>tuinonly  found  in  the  c!atteous  degenerating  iK>rtioii3.  Tilljerculosis 
may  be  either  primary  or  secondary  to  deposits  elsewhere  in  the  bi>dy 
mtd  i  '  '|»s  1114 »re  eomnioulj*  of  the  latt4^r  variety.     Thin  is  a  mat- 

_terii;      ^       lie  imiMTirtance  in  relatitm  t<»  the  whole  diHt*aHe, 

Several  preparations  in  the  Museum  of  St.  Bartholomew's  Hos- 
give  evideuee  of  the  tiil»ereidar  nature  at  the  dejH>sit  in 
.  b<ith  as  to  intimaU^  stnuture  and  the  presence  of  siiecific 
We  have  therefore  to  consider  these  deposits  as  essentially 
I  r  nature,  and  we  fiiid  thai  they  l»ehave  in  all  resi>ects  as 
;  t  s  do  elsewhere,  uauiely,  by  gradually  extending  and  en- 
croac^lung,  destmyiug  natural  tissue,  undergoing  caseous  changes,  and 
roll fe ration  of  eonneitive  tissue  around  them  with  conse- 
ions  and  mntting  <»f  swljacent  structures* 
It  a[i{)earH  probable  that  continued  researchej*  into  the  intimate 
I  of  the  specific  dejHjsit  and  changen  met  with  in  Addison's  dis- 
» of  the  Ailreuals  will  render  it  cert^un  that  these  are  always  of 
tobfixTular  nature,  and  at  the  present  time  it  is  well-established  that 
itie*it*ular  disi^as^*  is  the  most  eomraimly  asHix^iateil  disorder,  lx*ing 
with  in  the  lungs  and  in  the  bnnes,  especially  in  the  spinal  ci>b 
miin.  We  iriay  therefore  regard  this  malady  aa  a  form  of  adi-enal 
ilhists.  Wfiile  adoiiting  this  view^  it  is  necei*sary  in  remark  that 
t^rralar  dej*osits  an^,  as  a  i-ule,  not  ffuind  in  these  glands  in  the 
great  majcirity  of  cases  of  pnlmomiry  phthisis  due  to  tnl)ereulo8i9, 
when  tul»ercles  due  to  bacilli  are  widely  spread  throughout  the 
ins  of  tlie  iMKly,  These  ghinds  thei*efoi*e  r»\sist,  somewhat  notjv 
IJy,  a  general  tubercular  infection.  This  is  certainly  remarkable  and 
rorthy, 
ihttrse  of  the  Dvseam^. — The  onset  is  gradual*  An  impairment  of 
gHtiomI  hesiUh  is  to  !>e  noteil,  and  tlie  {jatient  complains  of  languor 
I  debility.  The  ortler  of  syrai»tomatic  development  is  not  uniform, 
[olftAma  may,  or  may  not,  l>e  an  early  indication.  In  dark  i>eoi»le 
this  hardly  attracts  attetition.  In  fiiir  iJersons  the  pigmentary  alter?i- 
ta  remlily  api>reciable.  Melasma  may  prec*xle  any  marked 
in  general  health  for  as  long  a  perio<l  as  from  eight  to  sixt^^en 
mcmUis,  fuid  it  is  im[»<»rtmit  to  take  note  of  this  and  seek  for  other  in- 
liciiiioDS  of  the  .1  without  delay,     Ou  th«'  othe^r  hand,  progres- 

ive  untlienia,  t*>L  ith  indications  r»f  canUac  failure  and  giistrie 
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irritability,  may  long  be  tlie  chief  symptom  noticeabiB,  pigmentation 
aottiug  ill  hiU^.  A  fntJil  isaiie  bus  Innm  Dnf^^d  in  fiineH  wbere  melasma 
waH  eatiroly  alment,  thtj  diBonler  having  nin  its  coiirHe  too  rapidly, 
OB  it  were,  for  thin  characteristic  symptom  to  occur.  The  disease  i 
may  (irove  fatal  within  hix  or  t^velve  monthw  of  the  earliPHt  Rymi^toms 
of  failing  health.  It  ih  rare  for  tbw  heading  wymptoms  of  Addiatm'B 
disease  to  continti©  beyond  one  year  \iithout  tlie  onset  of  more  or  less  < 
meksmEt 

It  is  important  to  know  that  in  the  course  of  tlie  malady  thore  may 
b©  remissions  and  (^xaci'rbationH  in  rcHpect  of  the  chief  syrai>tom8. 
In  following  up  caH4>s,  this  fact  has  been  strongly  impn^ssed  on  my 
tibsrn'atiou,  and  it  affords  at  legist  some  enconragement  in  respect  of 
treatment.     The  enil  may»  however,  come  very  suddenly. 

Asthenia  is  the  key-note  of  the  malady.  The  patient  finds  it  eas- 
ier to  walk  about  tlnin  to  stiuiil  fur  any  length  of  time.  This  is  n*it 
uuconiru*m  in  many  cases  of  cardiac  debility  frc»m  any  cause,  Eetst 
in  in\\  is  sometimes  imperative^  since  sitting  up  may  inthice  syncopal 
att^icks.  But  even  this  serious  condition  may  pass  off,  and  the  ptiw- 
era  re\4vo  for  weeks  or  months  till  a  fresh  exacerbation  occurs. 

The  cardiac  iiction  is  singularly  feeble,  the  jjulse  small  in  vtdume 
and  of  low  tension.  Dilatation  uf  the  ventricular  walls  is,  however, 
little,  if  at  all,  marked. 

Anaemia  is  i>n*sent,  but  not  to  an  extreme  degree.     Therft  is  a  gen- 1 
f*ral  impoverishment  of  the  blocxl,  but  no  leukaemia. 

Dy8pna»a  is,  however,  met  with,  as  in  iiniemia  and  cardiac  debil- 
ity,  alsi>  pali»itatitm  *)n  exertion,  sighing,  and  yawning. 

Gastric  irritability  is  ctmimonly  miu*keib  indicated  by  nausea, 
hiecougli,  and  vomiting.  Tliese  symptoms  may  for  a  time  l>e  the 
moat  pronounceil  of  all.     The  breath  is  sometimes  very  fetid. 

Waiting  is  singularly  aljsent  in  resjiet^t  of  Ixith  muscle  and  fat. 
Tlio  tom|>enitiire  of  the  body  is  subnormal  throughout  the  progress 
of  the  disease  nidess  active  tnl>erculosis  sets  in  in  the  lungs,  or  otlier 
intercurrent  tnMibles  ari.se.     Atldisou^s  disease  is  apyretic. 

Clinic4il  aliservation  fully  confirms  this  fact.     But  some  eases  have  1 
bciMi  iioti*d  in  which  feVtrile  paroxysms  occuiTed.     These  were  gener- 
ally a*isociat4^^Ml  with  marked  ner>*ous  symphuns  such  as  excitem«*nt, 
delirium,  drowsimvss,  loss  of  cons^^iousness,  uud  convulsions  before 
death. 

I>r.  Maclkfunn  questions  the  constant  apyre\ia  of  Adtlison's  dis- 
eiwi\  but  the  great  body  of  oliserved  facts  is  ligainst  him.     In  the 
caaes  alludeil  to  almve,  it  is  sought  to  explain  the  fact  by  supposing  j 
that  BOtne  apocial  toxine  was  present  iu  the  bkHxl*     MacMunn  quotes 
the  exjieriiueutH  of  Foa  and  Fellneaui,  who  injected  aAjiieoaa  and  al- 
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ooholic  extracts  of  the  admniilH  ink)  ruljbit«  mid  fruuicl  raost  tuxic 
effects,  due  apparently  to  the  action  of  some  ptomaine^  lo^uling  to  si)i- 
nai,  bulbar,  and  re8pirat/ory  central  paralyHis  and  [jyrexia.  Hp  Iw^Iieve^ 
it  may  be  the  function  of  the  adrenals  to  remove  from  the  circulation, 
and  metabolize  into  a  hamiU*sfl  prtwlnct,  this  material  arising  from 
proteid  disintegration,  which,  when  the  adrenalB  are  diHeased, 
accnmulates  in  the*  blood  and  pri»duces  nervous  symptoms  and  jiy- 
rexia.  Adrenal  toxine  is  believed  by  MaeMunn  to  Ije  a  nitrogentms, 
non-cry HtJiUizalile  substance.  We  can  only  rr^niark  witli  renpec^t  to  thf^ 
caseB  just  alluded  ti>  that  they  are  exceptional  and  atypical.  They 
must,  however,  l>e  rememl>ered  by  future  oljservers. 

It  is  right  to  notc^"  hero  that  Dr.  Dndos,  of  Tours,  expreHwed  the 
opinioD  that  Addisim's  disease  was  due  to  a  general  poisoning  ol  the 
body  by  pigmentary  matter  which  had  not  been  destroyed  by  the  ad- 
renals. *  But  in  o]>position  t<>  this  view  we  must  take  note  of  the  fact 
that  cases  of  acute  Addison'8  disease,  ending  fatally  within  a  few 
montlis,  are,  as  a  rule,  unaccompanied  by  characteristic  melasma. 
This  iK>int  will  be  referred  U*  later. 

The  otrurrence  of  rheumatoid  i>ain8  in  the  loins  and  abdomen 
Iiaa  been  noted  with  some  rre([nency. 

The  api>etite  is  cai»ricifms,  and  tlien^  may  1>e  loathing  for  animal 
fooih  Profuse  diarrlKca  may  supervene  toward  the  end  of  the 
malady.  There  may  sometimes  l>e  complaint  of  lumlmr  pain  and  of 
epigastric*  distress* 

With  this  series  of  symptoms,  every  intelligent  j>hysician  would 
susj>ect  the  onset  of  adrenal  disease,  and  his  opinion  should  hardly 
be  shaken  by  the  absence  of  one  or  more  of  them. 

With  the  pri>gres8  of  melasma,  the  patient  becomes  greatly 
changed  in  appearance,  assuming  the  color  of  a  mulatto  or  of  on©  of 
the  dark  races.  It  varies  in  degree  and  in  depth  of  line  on  varirms 
parts  of  the  Inxly,  Imng  usually  mc»re  iironounced  tm  the  exposed 
parts  such  as  the  face,  neck,  and  back  of  the  hands.  But  it  is  also 
found  well-marked  on  tlie  genitals,  a  siHity  hue  of  the  penis  and  scro- 
tum being  very  common  and  characteristic*  The  groins  and  axillte, 
the  nipples  and  areohn  are  apt  to  become  very  dark*  The  tint  is 
never  quite  unifonn  all  over  the  hmjy  even  in  an  extreme  t^Hse  of 
•* bronzing."  As  in  cases  wliere  pigment  is  ajit  to  be  deposih^d  from 
any  cause,  points  of  pressure  and  those  exijosed  to  friction  become 
the  seats  of  greatest  attraction  in  tliis  respect.  Thus,  the  friction  of 
a  coUar  or  of  braces,  constriction  by  gartei-s,  irritation  of  blisters  or 
sinapisms,  or  of  skin-eniptions,  all  lead  to  greater  intensity  of  pig- 
mentation in  the  sites  aft'ected.  The  i>atclie8  of  varying  depth  shade 
off  gradually^  and  have  no  abrupt  margins. 
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It  is  well  to  take  note  of  this  fact,  bei^ause  it  helps  to  distinguish 
mekumia  stipra-rcnate  from  another  loorhitl  condition  known  an  roelano 
derma,  where  the  pigiuentjiry  nutlineH  are  Kharfjly  defined,  and  con- 
trast raarketUy  witli  iiale  i>at(*he8  void  of  natural  pigment.  It  is  very 
eomnion  tt>  find  nmall  spot**  of  dark  pigment  Hcattered  over  the  trunk 
and  limhH  and  ou  the  face,  like  Hat  pigmented  mules.  The  contract  of 
the  pearly  c*oujuiK^tivM>  with  the  inelasioa  iin  seen  ou  the  face  in  very 
remarkable  in  a  w* '11 -tie ve loped  ease  ol  Addison' b  disexi^e. 

This  i>eeuliar  pigmentation  in  not,  however,  eonfined  to  the  integ- 
ument.s  of  the  body.  It  oeeura  ou  mucous  membranes,  and  is  espo- 
(*ially  to  1m^  looked  for  rm  tlie  bnceal  surfaces.  Along  the  inner  sur- 
faees  of  tlm  prtilabia  and  opposite  the  lower  incisor  tt*eth  may  l»e 
noted  dark  pigmentjiry  i*atches,  and  the  same  are  seeu  ou  the  imier 
surfaces  of  the  clieeks  along  the  teetli,  and  ou  the  margins  of  the 
tongue. 

These  much  resemble  the  deposits  of  pigment  met  with  iu  the  same 
situations,  but  more  extensively  and  eHj»eeially  on  the  palate,  in  many 
dogs,  when  they  are  reckoned  marks  of  good  breeding ;  they  occur  iu 
some  dark  races  of  men.  It  is  doubtful  whether  pigment  is  ever  de- 
posited in  any  intf^nisd  organs  in  Adtlison's  disease.  The  pia  mater 
WAS  once  noted  to  be  darker  than  usual  over  the  medulla  oblongata 
by  the  late  Dr.  Carrington  of  Ciuy's  Hospital. 

There  is  nothing  specially  notew^^irthy  alujut  the  anatomical  posi- 
tion of  the  pigment  in  these  cases.  It  (K'cura  just  where  it  is  usually 
found  in  dark  races,  that  is,  in  the  de€*p  layera  of  the  I'ete  mucosum, 
and  it  is  deposited  in  the  form  of  \ellowish-l>rown  granules. 

There  are  many  causes  for  undue  i>igmentation  of  the  skin.  Those 
oommonly  recognized  are  exi>osure  t*^  the  air  and  the  rays  of  the  sun. 
These  aff«*ct  chiefly  persons  of  dark  comi)lexion.  Life  in  the  open 
air  with  free  oxi)Osure  to  all  Wcissitudes  of  weather,  such  as  is  led  by 
gyf^sies,  tram[)s,  and  vagabonds,  will  induce  this,  and  the  covered 
parts  of  the  l»r)dy  are  also  affected  in  such  ]>ersons  owing  to  long-con- 
tinued irrit^ition  from  dirt  and  varieties  of  vermin.  Dr.  Greeuhow 
directed  attt?ntion  to  this  condition,  and  uanied  it  "vagal^omVs  dis- 
ease," and  showed  how  it  might  simulah^  Addison's  disease/ 

The  pigmentation  met  with  on  tlie  limljs  iu  stokers  and  women 
may  also  suggest  a  true  mehisma.  It  is,  however,  commonly  reticu- 
lated in  appearance,  and  is  due  to  exposure  to  fire.  Dr.  Pavy  had 
under  his  care  a  case  of  Addisou's  diseiise  in  a  woman  in  which  the 
pigTnentati<m  assumed  this  form.  Phtliiriasis  of  long-standing  may 
induce  great  deposition  of  pigment  over  the  body,  the  face,  however, 
eecaping  in  such  a  case. 

Chloasma  uterinum  is  a  well-recognized  x>igmenbiry  disorder  in 
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women,  and  may  saggest  an  adrenal  melasma.  It  affects  the 
Unea  alba,  and  nipples  more  jmrticularlj,  and  passes  off 
itb  the  caui*e  that  induced  it.  Tlie  m^^LiKma  of  elironic  uterine  dia- 
etae  is  of  the  siime  nature.  Tuljerculur  affections  of  the  aVidomen 
we  Tory  apt  to  determine  melasma,*  and  it  has  been  noted  in  connec- 
tion  with  hepatic  cirrhosis  and  cancer  of  the  stomach.  It  is  only 
aeosAiairv  to  enumeratt^  these  conditions  to  phic^  ohsen^ei's  on  their 
guard  in  determining  the  true  nature  of  melasma  in  any  given  ciise. 

It  is  nc»t  without  interest,  however,  to  ti(»t^  that  in  several  of  tire 
_efMidjtions  aljove   mentioneil   the  primary  iiTitatiou   or   pigmcutiiry 
icitant  has  its  seat  within  the  ulHlumiiiiil  cavitA,  and  we  may  note, 
irther,  in  this  connecticm  the  occiin*tmce  at  times  of  darkening  of  the 
^Liii  in  chronic  *l\sentt*ry  and  in  jmilaiiid  |K)iHoning,  while  the  same 
lition  may  sometimes  occur  in  cases  of  chronic  pulmonary  tuber- 
sis  in  whi*-h  tulMn-cles  are  ultimately  developed  in  the  int-es tines. 
Syphilitic  erui»tions  may  ofttm  leave  behind  them  permanent  i)ig- 
tion,  and  that  has  sometimea  led  to  unfounded  suspicion  of 
^pni-renal  melasma. 

The  occurrence  of  patches  of  parasitic  pityriasis  (tinea  versicolor) 
in  chitmcteristic  (covered)  situations  on  the  body  coidd  hardly  be 
mifltaken  by  any  well-trained  physician  for  the  melasma  now  under 
LCQIlBideration. 

Attention  must  be  directed  to  pigmentation  due  to  long-continued 
with  arsenical  preparations.  It  is  curious  how  long  this 
ition  remaine<l  unobsened  by  physicians,  and  it  is  only  within 
recent  times  that  the  fact  of  arsenical  melasma  has  been  certainly 
detfirmined. 

In  cases  of  psoriasis,  HrKlgkin*8  disease,  or  of  chorea,  for  exam- 
pia,  that  have  l>een  vigorously  treated  with  ai'senic,  it  is  not  tincom- 
UD  to  find  the  occurrence  of  lironzing  and  sbiins  on  the  limbs  and 


lis  condition  might  w^ell  Ije  mistaken  at  times  for  adrenal  me- 
lt api^eans  gratlually  to  pass  away  after  the  drug  has  been 
itldield. 
Variations  in  the  dejith  of  pigmentation  in  the  cx>urse  of  a  case  of 
t^A  *  ^*       'fi  disease  have  bt^^en  noted,  so  that  the  patient  is  sometimes 
d  '  lid  sumetimcH  liglit^T. 

Tlie  hair  appears  to  uudei^o  a  deepening  of  hue,  and  sometimes 
like  that  nf  dark  races. 
*  n  must  U*  nt)t4*<l  tbat  Adflison's  disease  has  frequently  been  met 
with  where  no  melasma  has  ever  l>een  i^resent. 

fhiratUm  uf  the  DtJiefjJte, — No  dctinit^e  t»r  uniform  course  has  been 
okserved.     It  is  always  difficult  to  determine  the  exiurt  date  of  the  on- 
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Bet  of  th©  malady,  l)ecan»e  the  early  sympfcomB  may  \m  slij^ht  and  im- 
Doticed.     The  fact  tliat  exiM^^rliatioim  ol  the  symptoms  cx-i'ur,  mtkj 
remisBions   loading  to  renewal   of  vitnl   powors^  1i?ls  been   already' 
Qf)ted.     TLero  are  acute  and  chronic  varieties  t»f  the  disorder.     Many 
caseB  end  fatally  in  alK>nt  eifjjhteen  moutliH,  others  have  l»een  ol> 
&er\'e<l  t<^)  la^t  for  some  year8,  and  in  one  iiiHbvncB  the  diRorder  ran  a  ] 
course  of  seven  yeare,  no  doul^t  illiistrutiog  the  i>aroxysnial  charac?ter 
from  time  to  time. 

ComiUitu*  of  the   A/rmr.— There  is  nutlnuK  npeuially  noteworthy  io^ 
be  rcH.'orded  n*Hf>ecting  the  urine  in  Addison's  diseiise.     C^arefiil  anal- 
yses have  l>een  made,  and  ilefiriency  in  the  tjutpnt  of  nric  at-id  and 
ui'ea  has  Ijeen  ^^enerally  observed.     This  is  firohaUy  tlie  result  of  di-i 
minished  WJiste-  of  tissue,  whicli  is  the  nxle  in  this  disorder.     Anex->^ 
cess  of   indican    (urohamiatojHjrphyrin)   hjis  been  rather  fr<Hpiently 
noted,  but  it  is  characteristic  generally  i>f  some  digestive  disturbance, 
or  of  ner%*ous  exhaustion-     It  may  lie  si^^nilicant  of  adrenal  disease^ 
owiuK  to  failure  in  blocxl-metaliolism,  and  Dr.  MacMumi  is  stn^ngly 
of  tXus  opinion. 

Conditum  of  Other  Organ»  of  ihe  BtHly. — Tul>erculosis  is  probably 
the  most  commonly  assm-iated  morbid  state,  and  n(>dides  of  cheesy  J 
or  cretace<^iLS  m7itti»r,  and  ^'Toiips  of  tulK^rcles,  may  be  found  in  the' 
lungs  or  widely  spread  throughout  the  Ijody.  Tnl^ercukr  disease  of 
the  spinal  column,  leailing  to  abscess,  is  far  from  infre<|neDt,  andJ 
stands  in  definite  relation  to  disease  of  the  adrenals  by  reason  i^f  con- 1 
tijt^ity.  Injni'ies  to  the  s|>ine  have  oftf^n  l)een  noted  as  the  fimt  linkj 
in  the  chain  of  events  leading  up  to  Addison's  disease.  Spinal  caries  j 
api^e^^rs  somewhat  fre<[ueutly  to  precede  the  disease. 

The  order  of  events  in  this  case  may  not  improltably  be  as  follows: 
As  a  result  of  injury,  the  spinal  column  is  wrenched  or  ilamaged.  ] 
Sncb  mischief  is  more  or  lass  readily  repaired  and  recovered  from  in  I 
healthy  subjwts.     In  so-called  stniraons  jiersons,  to  whom  a  si^ecial  I 
\TilneraliiIity  JittJiches,  a  low  form  of  inflammab^ry  i>rocess  is  set  up, 
more  jiarticularly  in  the  iKnlies  t»f  one  or  more  vei-tebrje,  leading  tOi 
ttljscess.     Bruising  of  ^^lln^*rable  i>arts  is  now  recognized  as  a  condi-l 
tion  which  renders  them  liable  ia  infection  by  such  germs  or  bacilli  as  f 
may  find  jm**'^*ss  {n  tliem.     In  this  way  a  tulM>rcular  iirm^ess  may  con- 
ceivably lie  establishf^d,  and  this  tends  tr»  spread,  involving  in  due 
ooursp  tlie  adrimal  bodies. 

Mammillation  of  the  stomach  has  lieen  noted  with  some  freciuency,  \ 
also  ecvhyraoses  and  small  ulcers.  The  former  are  due  to  overgrowths  1 
of  lymphoid  tissue  around  the  gtistric  tulnilee.  These  probably  mifteii  I 
and  lead  to  the  formation  of  small  ulcerations.  Enlargement  of  the  | 
solitary  and  agtninatcHl  glands  of  the  small,  and  of  the  solitary  glandaj 
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^of  the  large  intefttines  has  been  not  infreciuently  noticed.  AtUlison 
jUhI  this  lesion. 
The  Irmpharifi  adjacent  to  tlio  adrenals  have  been  often  found  en- 
'U^lt  aiul  i  minded  in  overgiMiwiih  <if  fil»r<ms  tissue.  The  mefien- 
teric  ami  retrcKperiioneal  ghmils  are  fre^|uently  enlarged,  and  some- 
tiroes  ci*«ecin«  or  firm,  from  overgrowth  of  stroma  and  atro[diy  of 
glaodiilar  Btnicture. 

The  apWn  has  been  found  enlarged,  sometimes  gix^atly  so.  dark, 
soltenecK  but  with  no  great  frciiuency.  Clinically,  splenic  en- 
at  is  not  commonly  detecti>iL  Nothing  hiin  been  noted  re- 
iipBetuig  the  condition  of  the  thyroid  Inxly.  C^erebral  softening  and 
ab-arai'hnoid  effusion  have  been  met  with,  also  pericarditis  with 
FadoD*  These  are,  however*  only  occasional  and  secondary  changes, 
ami  form  no  jrmrt  of  the  malady  as  commonly  understocxl. 

The  liver  presents  no  specially  noteworthy  changes,  and  the  same 
ly  be  affirmed  in  reeiiect  of  the  kidneys. 
Without  doubt,  some  of  the  most  im[>ortant  associated  morliid 
ties  relate  to  the  contlition  of  the  great  alnlominal  nervous  plex- 
HUil  we  must  next  direct  careful  att^ention  to  this.  We  have  nl- 
aeen  how  direct  and  intimate  are  the  relations  liet^veen  the  ad- 
and  this  part  of  the  ner\*nns  system.  Careful  dissections  have 
itetlly  shown  that  the  ganglia  and  branches  of  the  abdominal 
Kytn|ijithetie  nerve  are  involved  in  the  infliimmatory  processes  which 
iVB  taken  place  either  i>rimarily  in  the  adrenals  themselves,  or  have 
:jed  them  by  extension  frt>ra  other  inflamed  (and  probably  in- 
fected) contiguous  structures.  Such  disHectiona  are  extremely  dilh- 
ilt  to  execuk%  rerpdring,  as  cmly  those  who  have  att-empted  tliem  can 
anW|  great  patience  and  Mnatoniical  km)wledge.  The  semihnmr 
l^aikglia  liave  l>een  found  altered  in  structure,  enhirged  and  r<?dder 
111  1,     Dense  meshes  of  fibmid  tissue  have  been  ol served 

I  hem  ami  the  nene-brauches  connec*ted  with  them.     This 
new  growth  pnx'eeds  from  tlie  connective-tissue  capsular  investment 
.*ls,  ami  gradually  invents  and  mat»  together  the  ganglia 
M^  tiene-tibrils,     Tlie  growth  is  generally  very  dense  and 

hanl,  and  tliediffitnilt>*  is  to  determine  accurately  wliat  is  nerve-matter 
t  is  men^  fibrous  tiHsue.     The  supra-renal  and  solar  plexuses 
[t  Mme  fused,  as  it  were,  iukv  a  matted  felt  of  encroaclnng  and 

ii%*t^loping   fibrous  overgrowth.      The  nerve-cells  of  the  semilunar 
5Ua  have  lM*en  found  opjvpie  ami  gi*anular,  with  trsues  of  former 
[^raorrhttges  into  their  structure.     Branches  of  ner\'es  proceeding  U* 
the  adrenals  from  these  ganglia  have  been  seen  enlarged,  and  in  one 
t»tatK*<*  Ih.  Cay  ley  found  a  Ijranch  of  the  great  splanchnic  nerve  at 
twit^  the  Biz/Q  of  a  hetdthv  nerve.     This  enlargement  was  due  to 
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increased  fibrouB  growth  in  the  nerve-sheath.  In  Dr.  TuckwelFs  dis- 
section, which  irt  now  in  the  Museum  of  St.  Bartholomew's  Hospital,* 
it  IB  seen  that  librous  overgTo\^lh  caused  matting  of  all  the  nervous 
plexuses,  and  this  extended  up  the  Hplauchmc  iind  pneumogastric 
nerves,  and  became  continuous  witli  tirni  nkl  atUicHions  which  sur- 
rounded the  liver  and  siJeen,  and  1x»UDd  tlio  ujiirt  half  of  the  omen- 
tum to  the  anterior  alxlnniinal  wall.  No  change  was  found  microscopi- 
caDy  in  the  nene-fibres  [>rc)i»er,  but  the  nerves  have  been  noted  as 
small  in  one  case  (Professor  Tigri).  We  ai'e  thus  in  face  of  a  pro- 
liferating connective-tissue  fibnisis,  spreading  over  parts  immediately 
contiguous  to  the  adrenals,  and  paii  of  this  process  must  l)e  regarded 
as  entailing  greater  or  lesser  degrees  of  both  neuritis  and  periueuiitis. 

To  appreciate  the  full  Higniticanee  and  gravity  of  such  a  process, 
it  is  only  necessary  to  realizie  the  complex  and  widely  radiating  rela- 
tion of  the  great  epigastric  or  solar  i>lexus.  It  sui)i>Ue»  all  the  alv 
dominal  viscera.  It  rec*eives  the  grejit  si>huichnic  nerve  ou  botli  sides 
of  the  body,  part  of  the  lesser  splanchnics  and  tlio  tormiuatinn  of  the 
right  pneumogastric  nerve.  Its  semilunar  gaugliji  aro  the  htrgest  in 
the  body,  and  tliey  lie  close  to  the  ailrtnal  glands.  Ten  different 
nervous  plexuses  issue  from  the  solar  ple^xus.  One  of  them,  the  ad- 
renal plexus,  is  formed  by  branches  from  the  solar  plexus,  from  the 
semilunar  ganglia,  and  from  the  splanclmic  and  phrenic  nen^es,  a 
gangli(m  Ixnug  situated  at  the  junction  of  the  latter  nerve.  This 
plexus  is  rem/irkable  for  its  large  si^ce  in  relation  to  the  smallness  of 
the  oi*gan  it  ministers  to.  The  other  plexuses  are  the  phrenic,  ca*liac, 
gastric,  hepatic,  sj^l^nic,  renal,  su[>Cirior  mesenteric,  sjiermatic,  and 
inferior  mesenteric.  We  may  now  comprehend  the  magnitude  of  the 
interference  with  due  iierformance  of  nenous  function  which  is  neces- 
sarily entailed  by  the  filiro-sclcroHing  process  already  descrilied,  and 
find  expliination  therefrom  for  many  of  the  8iM?cific  features  and  symp- 
toms iK^rtaining  to  Addison's  disease.  So  markedly  is  this  the  case, 
tliat  some  obseners  regard  tlie  essential  nature  of  the  malady  as  de- 
tH?nding  rather  on  tlje  ner\e-changes  entailed  by  the  disease  of  the 
ailrenals  than  on  the  sj>ecilie  legion  in  those  organs.  It  is  at  all  events 
certjiin  that  some  examples  of  Addison's  disease  have  Ijeen  met  witli  in 
which  no  jirimary  changes  w**re  iibsenable  in  the  adrenal  liodies,  but 
solely  in  the  semilunar  ganglia. 

Tliis  brings  us  face  to  fa^:^  with  the  conllicting  theories  that  have 
been  ail  vamped  resjMScting  the  etiology  of  the  disease,  and  tliesn  must 
now  receive  attention.  Much  difficulty  has  arisen  from  the  fact  that 
sbeiTant  forms  *»f  A<ldison's  disease  have  lx*en  met  \rith,  Addisou 
believeil  that  the  train  of  sympt^jms  he  descril>ed  would  ensue  in  an\ 
form  of  destructive  lesion  which  invohed  the  adreniils,  and  in  his  me- 
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moLT  he  gives  the  purticiiliirs  of  four  eiiBes  in  wliich  these  orgaxiB  wecre 
destroyed  by  cancer.  At  a  later  i>eriod,  his  impil  Dr.  Wilks  pointed 
OQt  that  in  these  easels  the  true  symptoms  of  AdcUson^s  dinease  were 
not  redly  preaeat,  and  it  is  uow  generally  re<*ognized  that  cancer  of 
Um*  jidn*nak  does  not  prcxluce  this  disease.  We  are  therefore  con- 
fri3Qted  with  the  strange  faet  that  mere  destruction  of  the  adrenals  is 
tint  ill  itst^U  a  necessary  cause  of  true  Addisou's  disease.  The  dcxv 
trine  of  Guy's  Hosj»ital  School  has  generally  supported  the  view  that 
Ihe  ile«tructive  changes  are  practically  specific  in  this  disease,  and 
are  of  tlie  nature  already  descrilx*d.  In  other  wortls,  the  lesion  is 
m  toliercnlar  one. 

There  is  sufficient  evidence  now  to  prove  that  tlie  adrenals  may  be 
gra%*ely  diseased  without  inducing  Adilison's  disease.  Be^ith  may 
tmne  from  other  causes  or  complications  such  as  phthisis  or  nephritis 
ttefoTB  melasma  sets  in.  As  will  l>e  shown  later,  malignant  gi^owths 
may  occur  in  the  ailrenals  of  primary  or  of  secondary  character, 
eometimes  of  large  size,  and  death  ensues  without  the  characteristic 
litants  of  Addison's  disc-ase.  In  such  instances,  we  may  fairly 
thai  the  processes  are  too  rapid  to  lead  to  the  involvement  of 
the  adjacent  nervous  stinctures  in  the  manner  characteristic  of  pro- 
irrissive  and  sclerosing  tuV>ercnlofiis.  In  this  connection  it  was  noted 
b\  Moxon  that  even  hirge  caucerous  grow  ths  in  the  liver  often  fail  to 
[Bet  up  jaundice. 

Further  difficulties,  however,  await  us,  and  we  have  to  account  for 
caaea  in  which  melasma  occurs,  as  a  leading  symptom,  without  any 
obrious  disease  of  the  adremds.  We  have  already  discussed  the  vari- 
«lii?fi  of  m*'hisma  which  may  ofti*n  simulate  the  sptH.dfic  adrenal  form, 
and  it  is  ijuite  certain  that  many  of  the  e.\aniple«  brought  forRiird  in 
i$itpl>ort  of  the  new  now  under  consideration  may  be  safely  relegated 
to  other  categories  of  pigmenbition. 

By  far  the  most  important  class  of  cases  to  excite  doubt  as  to  the 
special  nature  of  Addison's  disease  is  that  in  which  obvious  symp- 
Ifitaii  of  the  iiiahuly  ix^cur,  lea<ling  to  death,  and  in  which  no  grciss 
diatigefi  are  found  in  the  adrenals,  Viut  instead  atrophy,  sometimes  to 
the  mimt  extreme  degree,  is  discovered.  Some  of  the  most  careful 
and  compeiont  [lathologists  are  agr*^^d  upon  these  fiu*t«,  and  they 
muiptt  be  accejited  and  reckoned  with  (Couplaud)/  I  am  myself  well 
sataMfiiMl  on  the  point  The  adrenals  may  thus  lie  most  difficult  of 
detection  in  making  an  autopsy,  and  entire  absence  of  any  remaining 
fltmcton?  has  bet^n  noted*  Small  thin  masses  or  relics  of  the  gland 
may  l>e  found,  little  more  tlian  collections  of  jjigmented  granules,  or 
nriraits  shrunk  to  one  thinl  or  less  of  their  natural  size  and  weight. 
Both  glands  may  bo  absent  in  cases  of  tliia  nature.     We  have  no 
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knowledge  whatover  reepectinR  the  occurrence  of  congeniUil  absence 
of  ODH  or  otlier  i)f  the  adreiialH.  We  have  already  pointed  out  that 
a  gland  may  exibt  in  its  projver  Bituatif^n  in  cases  of  eongenitjil  ab- 
sence of  one  kidney*  But  in  tlie  cases  now  beft»re  us  we  have  to  deal 
with  a  definite  train  of  Hymjitoms  sufKrifr'ntly  recognized  as  indicating 
Addison's  ilisease  as  a  whole,  in  which,  during  life,  we  decide  that 
thii  ailrenals  are  unciuestii  inably  iuvc^lved.  Death  occura,  and  we  ex- 
pect to  lind,  almost  ceiljiiiJy,  that  the  adrenals  are  the  seat  of  grosn 
lesions  and  enlargement.  On  the  contrary,  we  iind  atropine  condi- 
tions more  or  less  pronounced.  In  most  of  the  recf)rded  cases  illus- 
trating the  hitter  conditifju,  there  have  Ijeon  found  associated  changes 
in  the  adjacent  nenous  ganglia  and  symi>athetit'  fibrils.  This  fact  is 
of  prime  impi>rbiince  in  the  case,  and  we  are  at  once  led  to  incjuire 
whether  these  remarkable  trophic  changes  in  the  adrenals  may  not  be 
the  result  of  primary  disease  in  these  nervous  structures  so  remarka- 
bly asstx'iated  with  the  glands  in  question.  Tiiis  is  Dr,  Coupland's 
intc^rpretiition  of  the  dithculty.  He  thus  ctjnceives  that  t3i<?  atlrenals 
w^aste  under  the  same  iulluences  that  evolve  the  symptoms  and  the 
fat^d  cause  of  the  malady. 

If  this  view  l>e  accepted,  we  must  necessarily  drop  the  1>elief  that 
Aildison's  diseiise  is  uniformly  the  residt  of  a  specific  lesion  io  the 
adri^nals,  as  has  l^een  h>ng  taught  in  the  Guy's  Hosjjital  S<'liool,  and 
we  must  enlarge  our  conception  «>f  the  etiology  of  the  disease. 

Our  present  knowlexlge  hirluds  the  accejitjince  of  tlje  simple  unity 
of  Addison*s  disease,  and  the  fiu-t  that  gr<»ss  changes  in  the  abdomi- 
nal sympathetic  system,  without  imjdication  of  the  adrenals,  have 
been  observc*tl  lends  additional  suppoii  to  the  larger  and  more  com- 
prehensive view  of  the  pathology  of  this  tfindition. 

A  case  reported  by  Dr.  Hadden  '  is  n<jtewoii:hy  in  this  coimection. 
He  found  the  adrenals  destroy  ed  by  a  fil»roid  prcn^ess  or  cirrhosis 
in  one  example  of  Addison's  disease,  and  tht»  semilunar  ganglion  in- 
filtrated with  similar  fibro-nuclear  growths.  He  Ijelieved  that  the 
Bymi»athetic  fibres  were  necessarily  much  involved  in  the  process. 

It  has  lH?en  sought  to  explain  the  occurrence  of  atro]*h>'  of  one 
or  both  <»f  the  adrenaLn  by  sui>p<»sing  tliiit  the  wasting  is  the  ultimata 
stage  of  the  more  ct»mmonly  recognized  enlarged  conditir>n.  I  ara 
not  prepared  to  accept  this  view.  If  we  regard  the  most  fre<|ueut 
leBion  of  the  adrenals  in  Addison^s  disease  as  one  of  a  tid>ercular  nar 
tnre,  we  are  hardly  warranted  in  expecting  atrophy  as  the  ultimate 
outcome  of  such  a  process  in  any  Ciise.  This  is  not  the  exi>erience  of 
the  de^d-house  in  other  examples  of  tnV>ercnlar  processes.  They  are 
apt  to  leave  readily  recognizable  changes  behind  them,  gross  indeed, 
even  if  obsuleet^ent. 
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Dr.  Sanndbv,  of  BirmiDgbani,  has  recently  suggested,  as  did  Dr, 
Dudos,  of  Tours,  that  the  general  svmxitorns  of  Addison's  disease  are 
explicable  on  the  view  that  some  poisoD  is  generated  in  the  blood, 
p086ihly  the  result  of  some  imperfect  i»igmentiiry  metamorphosis.  At 
the  present  time,  we  can  only  state  that  if  this  be  the  rase  we  have 
III1  ci*rtFiiij  knowledge  of  such  peccant  material,  and  it  must  remain  for 
future  researches  to  bring  it  to  light. 

Th-e  q motion  of  any  micrtibic  elements  capable  of  generating  a 
specific  iK>ison  must  not  be  left  out  of  consideration,  although  there 
are  no  tm^is  t<i  justify  any  o|>iuions  ou  the  matter.  The  existence  of 
the  tubercular  biu»illus  is  sufliciently  proved  as  the  most  certain  and 
ftie<im-nt  exciting  cause  of  the  primary  lesion  nf  tlie  adrenals  in  Addi- 
iion*H  ilisease.  The  rcmarkidjle  fact  remains  that  in  cases  of  general 
toberculoHiH  these  organs  api^ear  Uj  l>e  little  if  at  all  involved,  and  are 
oertiiinly  not  to  1^  reckoned  amongst  the  most  \iihierable  tissues  for 
inTBaion  by  the  bacilli  of  tubercle, 

TImj  fact  that  the  symptomatology  of  Addison's  disease  may  vary 
Slteriiilly  in  different  cases  in  respect  of  nervrms  symptoms  and  of 
A»  presence  or  Jibsence  of  melasma  has  \^een  pointed  out,  sugges- 
tirely.  by  Dr.  Bedfortl  Fenwick,  and  will  again  lie  aUnde^l  to.  He  is 
it^'  *  '  'D  that  cortical  disease  j>riraarily  and  mainly  invoh^ing  the 
ail  _  _.  i>rnlies  entails  melasma,  while  medullary  disease  gives  rise  to 
gmrer  and  more  prominent  nervous  symptoms.  The  anatomical  and 
phjr»ioloi?ical  relations  of  tlie  two  parts  of  these  organs  appear  to 
vmmint  this  conception, 

ft  is  certain  that,  ns  luis  been  already  indicated,  acute  cases,  of 
rapidly  fafjil  en*liug,  arf^  oftou  devoitl  of  pigmentary  sympU>ms. 

Further  investigations  in  this  direction  appear  to  be  necessary, 
bat  we  may  lielieve  that  this  distinction  is  rather  too  fine,  and  that 
gniBS  disease  in  the  cortical  imition  will  very  soon  involve  the  medul- 
lary district,  and  rtre  ntm, 

Ther^  can  be  little  doubt  that  a  large  part  of  the  symptomatology 
>f  '  "  '*-"»n's  disease  dejM/nds  ui>on  the  morbid  coudition  of  the  al> 
iien*e-ceiitrr\H.  Many  well-kno^\'n  facts  come  in  to  support 
tills  l»eUef.  The  occurrence  of  nausea,  gastric  erisea,  vomiting,  de- 
pressed circulation^  collapse,  and  sinking  sensations  are  all  consonant 
with  the  idea  that  these  sympathetic  centres  and  nerve-fibres  are 
ginviJy  involved.  We  have  already  enumerateil  their  wide^sprea<l 
[wmivtions,  and  shoi^*n  how  far-reaching  may  be  the  morbid  nidia- 
iiltH  frf»m  them.  T\'e  have  further  nnted  the  occurTen<'e  of  pigmen- 
tary chan^ea  in  connection  witli  chronic  irritation  of  various  abdomi- 
nal ovgatia  1111  -]  from  the  same  simrce,  and  we  have  also  seen 
tihal  there  is  -            i  »*it«nn  for  beliimng  that  the  adrenals  in  imrticu- 
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lar  Lave  to  do  with  a  verj'  special  variety  of  pigmentary  metal>oliam 
in  the  system.  We  have  also  to  bear  in  mind  not  only  the  j)roximity 
of  these  great  \ital  neiTe-eentros  to  the  adren/ik,  Imt  the  fact  tbat 
these  organs  have  an  inordinate  nenous  supply  among  their  inti- 
inati>  tissues  far  exceeding  that  of  any  other  visc^era  in  the  l>ody.  If 
many  of  thf^  symptoms  are  due  to  what  Dr,  Goodhait  terms  **  stran- 
gling of  the  abdominal  sympathetic/*  we  not  seldom  find  oausea  at 
work  to  induce  this  both  in  Addison's  disease  and  in  some  other 
morbid  cunLllticms,  snch  as  Hodgkin's  disease,  chronic  inflammation 
of  lymph-glandH,  and  scirrhous  cancer,  and  sueh  examples  have  been 
sometimes  recognized  clinically,  and  determined  after  death, 

Tren I uifuf,— It  has  to  l>e  confassed  that  with  increase  in  our  knowl- 
edge both  of  tlio  nature  and  symptomH  of  tins  mahidy  no  eorrespond- 
ing  improvement  has  l>een  made  in  respect  of  its  ti*eatraent. 

Having  regard  to  the  lowered  vitality  and  impaired  health  which 
form  the  special  features  of  the  disonler^  efforts  have  always  been 
made  to  raise  the  level  of  nutrition,  and  phit*o  the  patient  in  the  most 
favorable  condition  to  attain  the  highest  general  health  possible. 

In  additicm  t^i  tins,  the  various  urgent  symptoms  have  been  met 
as  they  arose. 

The  main  line  of  treatment  indicated  by  a  consideration  of  the 
prinmry  patljological  prm'ess  in  the  adrenal  Ixxlies  is  that  proper  for 
tul)erculoHift  in  any  part  of  the  lx)dy.  Hence,  removal  from  urban 
environment  to  pure  country  air  and  wholesf»me  dwelling-idaces  is 
imijf^rative.  The  patient  is  little  cajiuble  of  attending  to  his  duties, 
wljether  domestic  or  of  a  business  nature.  Asthenia  is  the  key-note 
of  the  malady.  Generous  diet,  containing  all  nutritive  elements  in 
abundance,  is  desirable,  and  some  gCMHl  wine  sliould  lu>  given.  All 
varieties  of  fresh  meat  and  fish,  also  oysters,  T^-ith  well-cookfHl  vege- 
table food,  fat,  creiim  and  milk,  and  farinaceous  food  are  allowable. 

When  giistiic  irritaliility  is  present,  the  diet  must  be  altered,  and 
treatment  as  for  nervous  vomiting  lie  adoptetl.  Eecumbeney  is  nec- 
eesary,  not  seldom,  b<ith  for  this  symptom  and  for  the  cardiae  debility 
which  is  eommonly  associated  with  it.  Milk  and  lime-wati*r,  fme  part 
of  the  hitter  t<i  two  parts  of  the  former,  given  in  teaspoonful  df  mes  at  in- 
tervals of  a  quarter  of  an  lionr,  by  the  cl<x;k,  will  often  1k»  l)<irne  by 
very  irritable  stomaehs.  Larger  fjuantities  may  l>e  rejected.  Whey 
is  useful,  and  kumyss  may  be  available.  No  solid  food  is  permissi- 
ble, Valentin's  l>eef-essence,  given  with  iced  water  in  small  fjuanti- 
ti^,  may  be  borne,  Sometimf^  it  is  well  to  cease  finding  altogether 
by  the  mouth,  and  to  report  to  rectal  alimentation  by  nutrient  ene- 
mata  or  supjxysi tones.  A  day  or  two  of  cora]»lete  rest  to  the  stomach 
may  thus  l>e  secured,  and  sulieetiuently  simple  food  m^j  be  naturally 
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Alcohol  in  some  foi-m  is  generally  necesaairy,  and  brandy 
ith  iii»mieil  water  or  champagne  diluted  with  the  latter  or  with  iced 
rater  may  be  well  borne,  and  some  brandy  may  also  be  put  into  the 
atmnt  enemata*  Sinapisms  to  the  epigastrium  are  useful  for  the 
iting,  and  various  meiUcines  are  available  for  this  trf)ublesnme 
^  symptom.  Tartrate  of  sodium  in  effervescence  uith  a  few  minims  of 
dilnte  hydrocyanic  acid  is  often  sendceable,  or  a  small  [)ill  containing 
(-(oui-th  of  a  grain  of  morphine  and  a  minim  of  creasote  may  be 
iTen.  Hypodermic  injections  of  a  sixth  of  a  grain  of  morphine  with 
-huntiredth  of  a  grain  of  atropine  may  Ik?  employed. 
Becurrent  paroxysms  of  gastric  irritability  and  of  cardiac  asthenia 
>rm  part  of  the  history  of  many  cases  of  Addison's  disease,  and  as 
those  pass  off  under  rest  and  suitable  treatment  tlie  patient  may  im- 
pnive  materially  in  all  respects  for  weeks  t>r  months.  The  cases  vary 
in  degree  and  in  acuteness,  as  has  been  already  noted. 

It  has  been  proposed  to  apply  counter-irritiition  to  the  loins  by 
of  liniment  of  iodine,  with  a  view  to  treat  the  chronic  inflam- 
>ry  processes  in  the  adrenals  and  the  adjacent  nervous  plexuses, 
lit  not  much  benefit  can  be  expected  from  such  a  course. 
There  is  no  special  inilication  for  treatment  derival)le  from  the 
theory  that  many  of  the  morbid  conditions  are  due  to  the  circulation 
in  the  system  of  toxines,  produced  by  the  imperfect  pigmentary 
netabolism  which  is  necessitated  by  disease  of  the  adrenals. 
A  new  era  in  therapeutics  has  certainly  dawned  since  the  discov- 
ery that  the  ravages  of  myxti^ilema  may  be  chec^ked  and  ahoost,  if  not 
,  abolished  by  supplying  to  the  system  the  material  of  the  thyroid 
Jy  which  is  crut  off  owing  to  the  morbid  condition  of  the  gland  in 
^t  malady,  and  it  has  been  surmiseil  that  we  may  do  gtx)d  in  Addi- 
soti's  dL^eose  by  grafting  adrenal  tissue  into  some  part  of  the  Ixnly, 
or  by  employing  an  extract  from  the  adrenal  bodies  of  the  sheep  in  a 
manner  similar  to  that  practised  in  cases  of  myxre<lema. 

By  the  kindness  of  Dr.  George  Oliver,  of  Harrogate,  I  am  per- 
I^Dutted  to  refer  to  some  very  important  experiments  which  he  has  re- 
ly made  in  the  Physiological  Laln^ratory  of  University  College 
(London)  with  Professor  Schafer,  and  which  are  still  unpublished. 
An  extract  of  the  adrenal  bodies,  in  the  form  of  a  tincture,  was  made 
by  Messrs.  Willows,  Francis,  and  Butler,  of  which  one  minim  is 
hiilaI  to  one  grain  of  the  gland»  and  this  was  injected  into  the  veins 
tdogs. 
A  dose  equivalent  to  three  grains  produced,  first,  a  remarkable 
of  blrM>il-pressure,  double  or  treVile  that  recorded  before  tiie 
f injection;  secondly.  j>owerful  contraction  of  the  art-f'ries  as  shown  by 
the   pleihismograph  applied  to  the  limbs,  the  oncograph  enclosing 
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the  kidney,  and  tlie  arteriometer  applied  to  the  bared  femoral  artery 
— this  eflect,  talking  plac*e  even  though  the  spinal  eord  and  the 
brachial  plexuH  were  cnt,  was  afjxjarently  of  peripheral  origin;  thirdly, 
stimulation  of  the  vagus;  and  fiairthly,  stimulation  of  the  eardiac 
muscle. 

Dr.  Oliver  finds  that  the  properties  of  the  extract  are  not  impaired 
by  boiling,  and  they  are  not  due  to  the  proteid  elements  or  to  neu- 
rin  (as  lias  been  conjectured),  but  i>rnbably  arise  from  the  i>resence 
of  an  alkaloidal  iKnly.  Alcohol,  whether  absolute  or  rectified  spirit, 
extracts  the  active  principle. 

He  considers  that  this  preparation  may  be  foimd  of  service  in  Ad- 
dison's disease,  and  alsi»  in  ames  ol  exophthalmic  goitre. 

Dr.  OUver  had  pre^-iously  found  that  this  extract  given  by  the 
mouth  in  the  human  subject  contracted  the  calibre  of  tlie  radial  ar- 
tery (using  his  arteriometer),  and  this  led  him  to  further  experi- 
ments on  dogs,  c^ta,  and  rabbita  with  uniformly  similar  results. " 
The  active  agent  he  believes  to  Vie  alkalnidal  in  its  nature,  and,  as  it 
will  not  dialyze,  its  mtjlecule  is  probably  very  hirge. 

Sir  T.  Grainger  Hfcewart,  of  Edinburgh,  hfis  employed  feeding  with 
adrenal  bodies  in  one  case  of  Addison's  disease,  Viut  mnthont  lieuetit. 

For  general  tonic  pm*i>oses  no  liettor  remedy  is  known  than  iron, 
;uid  this  is  best  eonil>ined  with  strychnine  and  arsenic. 

The  tincture  of  perch  If  iride  of  irnn  in  ten-  or  fifteen-minim  doses, 
with  f*mr  or  five  of  the  liijuor  strychnina?  hydrochloratis,  and  thrc^oor 
four  of  theli(pior  arsenici  hydrochloricuBj*  given  w^th  glycerin,  forms 
one  of  the  l>est  reuiedies  T  know  of.  Coddiver  <nl  and  extract  of  malt 
are  sometimes  us<*ftd,  but  Dr.  Greenhow  f(mnd  glycerin  of  mt)re  value 
in  doses  of  one  or  twf>  drachms. 

8tr<*ng  purgatives  ai'e  to  be  carefully  avoided  at  all  times  in  the 
treatment. 

Over-fatigue  is  especially  to  be  guarded  against. 

For  nausea,  retchings  hiccup,  and  (lualms,  I  would  suggest  tha 
employmeiit  of  nitro-glycerin,  in  doses  of  one  or  two  minims  of  the 
liquor  ti'iuitrinjT,  or  it  may  be  given  in  small  talvlets  in  equivalent 
doses  of  jlji  grain,  repeated  every  three  or  four  hours. 

PnytfOHis. — We  have  so  far  no  cerhiiu  evidence  of  the  complete 
arrest  or  cure  of  any  case  of  this  malady.  Temporary  improvement 
is  all  that  can  l>e  looked  for.  Some  of  the  chronic  cases  ai>pear  to 
kst  frir  five  or  six  years.  The  average  age  at  death  is  from  thirty  to 
thirty-live. 

It  is  interesting  to  note  that  Ad<lison*8  disease  is  rarely  met  with 

*  Preparations  ofHcinMl  in  the  B.  P.,  cQiitjiining  each  nbout  one  per  cent,  of  the 
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in  the  opfier  classes  of  flociety.  Dr.  Greenhow  found  that  nine- 
tentlis  of  the  casea  occurred  in  the  lahnriug  claeaea*  The  moi-talitj 
st  entirely  distributed  over  the  laboriouB  pericxl  of  life,  and 
t  suffer  much  more  than  females. 
These  facts  are  held  to  indicate  that  iojuries,  strains,  and  falls 
]myf*  more  to  do  with  inducing  the  malady  than  is  coraraonly  believed, 
liUii  tlic  inability  of  the  laboring  classes  Uy  rest  sufticieutly  and  re- 
eoTer  noimdly  frora  such  iujuries  may  be  also  taken  int^i  considera- 
tion. The  majority  of  ciises  in  females  occur  iu  hard-working  ser^'ants 
and  poor  married  women.  Tlie  following  conclusions  have  been  ar- 
rnred  at  by  Dr.  B**dford  Fenwick,*"  from  an  analysis  of  thirty  cases 
rocorded  in  the  Pathnlf^gical  Society's  Transactions,  London,  from 
18*56  UjISHO: 

That  cAse«  without  melasma  usually  die  early,  within  live  months, 

with  bmnzing  within  two  yeai^  frftm  the  first  tmset  of  symi>- 

toms ;  that  bronzing  may  In?  due  to  degeneration  of  the  corticid  layer, 

ami  the  constitutional  symptoms  t«>  imphcation  of  the  medullary  |>or- 

\Uon,  and  that  if  the  latter  l_>e  mainly  diseased  or  tirst  invoh*ed  the  con- 

fttttudonal  symptoms  may  l>e  rapiiUy  developed  and  death  occur  be- 

foro  mehisma  takes  place ;   that  if  bronzing  exists  both  adrenals  are 

almost  invariably  involved,  but  that  in  a  distinct  proportion  of  cases 

wiUiont  mehisma  only  one   organ,  and  that  generally   the  right,  is 

lltfbrled.     We  have  already  iliscussed  the  cfjuclusioim  just  mentionetl 

'ttumpect  of  diseiise  involving  the  cort^^x  or  tnedulla  jiriniarily. 


OTHBE  DISEASES  OF  THE  SUPRA-EENAL  CAPSITLE. 

Atimjphy. 

Allusion  has  nireaily  l>een  miide  to  this  condition  as  met  with  in 
oeftaia  cases  of  AdiUsou's  disease  where  the  onlinary  symptoms  of 
thut  disonler  have  been  present, 

AtTfjphy  is  not  a  common  morbid  condition,  A  few  instances 
tiaveU'tin  noted  in  which  one  aib*pnalbody  wasgreJitly  atrophied,  and 
Ibe  corresponding  organ  could  not  l>e  founth  Some  degree  of  wasting 
oocom  AS  a  senile  change. 

Thi»re  may  Im>  simple  atrophy,  and  atrophy  as  an  apparent  result 
of  ehriHiie  interstitial  inflammatitm  akin  to  that  met  with  iu  the  kid- 
aojr  or  liver.  Atrophy  may  Ije  diHcovered  after  death  when  no  symp- 
tcnna  during  life  have  y^ointed  t-o  such  change.  The  only  recognized 
symi^toms  have  been  those  of  Addison *s  disease,  aa  already  men- 
tiooBiL  Sir  William  Broadl»ent  hjis  reccirded  a  ciise  where  the  ad- 
TRUil  waa  exceedingly  nmalK  and  the  kidneys  were  extremely  shrunken 
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and  granular.  Tbe  adrenal  correapondiog  to  the  8mall**r  kidney, 
which  was  only  three-cimirters  of  an  im-h  in  length,  preserved  its 
form.  The  woman  from  whom  these  organs  were  taken  tlied  of  urro- 
mia.  The  organs  were  presumably  congeni tally  small.'*  One  of  the 
most  remarkable  in-stanees  was  that  recorded  by  Dr.  Wickham  Legg," 
where,  in  a  case  of  Addison's  disease,  no  right  adrenal  wtis  found,  and 
extreme  fibrous  degeneration  of  tXie  left  was  present.  I  was  present 
at  this  autopsy,  and  Mr.  Luther  Holden  assisted  at  it.  The  left  organ 
wfw  a  more  shell  or  til>rous  eajisule  and  contained  nothing.  Fibrous 
tissue  and  pigmente^l  fat  were  all  that  could  lie  detect-ed  in  the  wall  of 
this  adrenal  lx)dy.  Cases  have  also  l>oen  well  deserilK^d  by  l>r. 
CtCHxlhart'*  and  Dr.  Davy  of  Exeter'*  in  which  AddiKtms  disease  oc- . 
curred  with  marked  atrophy  of  the  a<lreuals. 

HeMORHUAOE    ISTiJ  THE    AdHENAUS. 

This  18  due  sometimea  to  injury,  and  sometimes  to  an  acute  inflam- 
mation. Convulsive  attacks  may  induce  it,  as  in  a  case  of  a  child  aged 
sereu  months  in  which  paroxysms  of  whooping-cough  wei-e  tlie  appar- 
ent exciting  cause  of  extensire  hemorrhage  into  oiich  adrenal  \yody. 
(Hpeciraen  preserved  in  Saint  Bartholomew's  Hoft]>ital  Museum.) 
An  ap|>earance  of  hemorrhage  is  sometimes  (^aused  by  mere  decom- 
l>08ition  iu  tlie  organs,  the  medulla  breaking  down  into  a  cavity  con- 
tniniug  chirk  gnimrius  tluid.  Apoplexy  of  the  adrenals  has  been  sev- 
i!ral  times  met  with  in  raale^s. 


AjHTjom  OR  Lardaceous  Degexeration. 

This  may  f>ccur  in  cases  where  this  de[>osit  is  largely  disseminated. 
I  have  filiwene*!  it  in  several  instances  assrxnated  with  renal,  hepatic, 
and  intestinal  lardaceous  changes.  Thus,  it  may  occur  in  phthisis, 
syphilis,  and  in  cases  of  long-standing  sufipuration  (deiniration  dis- 
ease— Dickinson) .  As  is  now  well  knowTi,  with  the  atlvance  in  modern 
surgery,  lartlaceous  degeneration  is  more  and  more  rarely  met  with 
than  was  formerly  the  case.  The  change  occurs  chiefly  in  the  small 
arteries,  and  is  brought  to  light  by  the  application  of  solution  of 
iodine. 

ABSOiis. 

This  IS  occasionally  found,  due  to  septic  infection  from  some  other 
and  [Kissibly  disUmt  part  of  the  iKnly.  Caseous  mat4^rial  may  some- 
times, but  not  frequently,  break  down  into  pus.  In  *ine  case,  that  of  a 
ifuiiK  agetl  sixty-seven,  who  dieil  of  diabetes,  the  atlrenal  was  converted 
iut4i  a  globular  mass  three  inches  in  circumfenuice.  The  gland  was 
destroyod  and  ih%  wbUb  were  thickened  by  deposit  of  caseous  mate- 
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rial  The  cavity  was  full  of  Banioas  pus.  The  other  adrenal  body 
wtm  bealthj.  There  were  uo  symptoms  of  Addijion's  diseat^e  duiing 
Kfe.     (Specimen  in  Museum  of  St.  Bartholomew's  Hospital.) 

Cysts. 

Tli(>«ie  may  be  met  with,  but  are  rai-e.  A  case  is  described'*  of  a 
man*  ai^ed  sixty-one,  who  died  a  few  days  after  a  severe  injury  to  his 
BpiBe,  and  in  the  left  adi*enal  body  a  cyst  the  size  of  a  boy's  marble 
found,  having  ahnost  transparent  parietes,  and  fontainin^  tinted 

jiD*  The  reniaining  part  of  the  organ  was  healthy.  Colloid  mat- 
^r  may  Jje  found  in  adrenal  cysts.  Hydatid  cysts  have  been  met 
with.     No  symptoms  attach  to  these. 

Fatty  Degekeiutton. 

This  is  not  very  uncommon,  and  api>ear8  to  be  most  fre<iuently 
ofaBerred  in  elderly  persons.  No  associated  symptoms  have  been 
iKrted. 

My  colleague.  Dr.  Eanthaek,  Lecttirer  on  Pathology  at  St.  Bar- 
ftoiloiMv'd  Hospibd,  has  kindly  furnished  me  with  some  of  his  un- 
poUiiihed  rescMirchos  into  the  coDtlition  of  the  adrenal  bodies  in  re- 
np^of  the  presonce  or  al^scmce  of  fatty  mutter,  more  especially  in  the 
cortical  |>ortion8.  He  states  that  it  is  affirmed  that  the  cortex  of  the 
ftdr&Dal  iKxlies  in  adults  is  fatty.  Dr,  Eanthaek  finds  that  fatty  de- 
ge&cimtion  is  met  with  in  cardiac  diseases,  in  pulmonary  diseases,  and 
ill  Aontitiia.  At  birth»  it  is  stated  that  no  fat  is  found  in  the  cajisules, 
that  gradually  the  cortex  l>econies  lighter  and  eventually  yellow, 
owing  ti>  the  presence  of  fatty  matter.  In  emaciation,  the  fat  is  said 
to  disappear.  Dr,  Kanthack*  finds  that  most  healtliy  children  show 
very  HttJe  fat  in  the  cu] jsules.  Newly  liciiu  kitt*»ns  always  show  much 
IiU  in  the  liver  antl  adrenals,  and  this  condition  lasts  for  three  or  four 
weeks,  even  when  the  animals  are  well-fed.  He  has  not  yet  examined 
rooDg  luiimals  at  later  dates.  In  stan  ing,  marasmic  infants  (a  few 
meiiths  old)  the  cortex  of  the  atlrenals  is  very  fatty,  Still-Wm,  or 
?ciy  youDg,  infants  show  hardly  any  fat,  but  these  are  exceptional 
ameB,  Si  '  f  animHln  for  from  thirty-six  to  sixty  hours  causes  a 
Oiark^d  «i  .  t^  i»f  fiit  in  the  capsules,  or  at  any  rate  of  a  great  in- 

crease in  previously  existing  fat.  In  these  eases  of  st^irdng*  the  fatty 
chiQgOfi  in  the  atbvnal  Ixxlies  are  always  in  a*Ivance  of  those  met  with 
i&  tbe  liver,  and  not  seldom  the  ktter  oi-gan  is  quite  free  from  fat. 

Aotle  and  subiunite  i>oi8oning  (Iwicterial,  snake,  uuneral,  e,g,,  tar- 
tamle*^  n  causes  a  marked  fatty  degenaration  in  the  capsules^ 

lariie  ^  i  t}l  fat  appearing. 
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Fatigne  (experiDiental),  e,g,,  iiimiiEg  an  animal  till  it  drops,  pro- 
dueeH  tlie  8ame  chanjt;e8. 

It  wraild  npfjear  thatconditionH  and  symptoniR  associated  with  fa- 
tigUP,  aHtLeniii,  or  marasimiB  are  aec(im|ianiocl  by  striking  degenera- 
tive clianges  in  the  atlremil  Ijodicw,  and  that  those  changes  often  ap- 
pear early,  l>t*f<irB  they  occur  in  the  liver  and  kiilneys. 

Dr*  Kantha(*k  l>elieve8  that  it  f<^llow8  from  Sehiifer's,  and  Oliver's 
experiments  that  the  adrenitl  bodies  conbiin  a  tonic  substance.  With 
Iirogresftive  fatty  degoneratirm  this  substance  must  cease  tc>  l>e  formed, 
and  thus  laarantic  symptoms  are  a  [it  to  arise  in  any  ciise  in  which 
this  occurs. 

Tliese  interesting  ext>erinients  api>ears  ia  me  t<J  open  up  some 
very  suggestive  lines  of  thnui^ht,  and  to  indicate  that  fnrther  re- 
Bearehee  in  the  same  directiim  will  be  likely  to  prove  Imitfuh 

Embolism. 

Emlmlism  of  the  C4i[isuhir  arteries  has  been  met  with,  and  is  prolj- 

ablv  ahva\  H  asscxjiated  \\ith  embolic  processes  in  other  ai'terial  tracts 
of  the  l>oily, 

Carcdioma  and   SARCOaiA. 

Carcinoma  may  be  primary  in  the  adrenal  bodies,  Init  is  more  com- 
monly secondary  to  rucIi  ^^rowtlt  in  neigldmring  structures.  lu  123 
cases  of  new  growths  (102  carciufvma,  21  sarcoma),  Dr,  Norman 
Mi>ore  fouud  secondary  growtlis  in  the  supra-renal  capsules  in  only 
8*  Of  these,  2  cM?cuiTed  primarily  in  the  lungs  (sarcoma),  2  in  the 
he^rt.  (enthithelioma),  1  in  thn  brain  (sarcoma),  1  in  the  kiilney 
(carcinoma),  1  in  the  stcmiach  (carcinoma),  1  in  the icsophagns  (carci- 
noma). Microscopic  examiuatinus  were  made  in  emdi  ciise.'*  In  these 
cases  it  is  usual  to  find  new  growths  widely  disseminated  over  the 
viscem.  Konnd-celled  sarcoma  appeai^s  to  1>6  the  commonest  form 
met  with.  Dr.  Pye-Smith  htiB  recorded  a  case  in  whicli  j»rimary  sar- 
c<jma  L>ccum*d  in  each  atb^enal  Inxly  in  a  chihL  Direct  extension  of 
malignant  growths  may  l>e  met  with  where  the  disease  has  spreatl 
from  tlie  kiduey,  lumbar  glaiids,  vert4^bra\  or  pancreas. 

Addisi>n,  in  his  memoir,  included  four  cases  of  cancer  of  the  ad- 
rt'^uals,  and  he  lielieved  at  first  that  any  disease  which  entiixdy  de- 
stroyed tlif^se  bodies  could  [irmluce  the  charact^^ristic  symptoms  of 
the  disoi'iler  he  descriWi  Dr.  Wilks  proved  that  this  was  not  the 
case,  and  that  cancer  of  the  adrenaLs  was  incai>able  of  producing'  true 
Addison's  disease.  Ther<*  may  Ix*  a  tumor  of  the  capsules  so  large 
as  to  lie  pali>able  during  life,  but  this  is  an  extremely  rare  event.  It 
is  very  noteworthy  that  diseitse  so  complet^^ly  destnictive  of  these  or- 


CANCEn  AND  TUBERCULOSIS. 


29 


I 


gBas  akoukl  (ail  to  iudnce  the  characteristic  symptoms  of  AddisoD's 
£0Qiiae.  An  explatiation  of  tLLs  luci  is  suggested  by  analogy  witli 
engserooB  growths  in  the  liver^  whie^h  of teu  fjiil  to  set  ii|>  jaundice  and 
oiber  ajTnptoms,  all  of  which  might  uuturjill y  be  looked  for  in  such 
eates.  The  procees  is  often  so  rapid  and  acute,  and  so  fiwpiently  tails 
toeirrs  *  'V  nenous  structures  adjacent  to  those  organs,  that  thei-e 
tft  bat'  ''  for  the  induction  of  many  of  the  leading  symptoms 

of  Adtlison's  disease. 

The  fact  remains  tliat  in  the  majority  of  crises  of  malignant  tlis- 
Miae  of  the  adrenal  bodies,  the  comlition  of  these  organs  is  not  clini- 
cally recognized  and  in  only  discovered  at  the  necropsy.  Other  fear 
tureii  of  the  case  are  more  prominent  ami  obvious.  Nine  cases  of 
cancaer  have,  however,  l>een  recorded  in  which  lironzing  of  the  skin 
oocnirred  v^thoat  other  specific  symptijms  of  Adilison's  disease. 

The  duration  of  these  eases  in  generall\'  not  more  than  a  year.  In 
OOB  instance,  an  adult  was  treated  for  dyspei>sia  for  two  years,  and 
siibtie<|Qeiitly  developed  symptoms  like  those  of  phtliisis.  He  was 
deopijr  jaundiced  and  delirious  during  the  last  t^oweeks  of  his  life, 
Here  was  found  cancer  of  the  head  of  the  jianereiis,  the  lungs  and 
kidneys  were  full  of  cancerous  masses,  and  the  right  ailremil  body 
kted  with  carcinoma.  In  not  a  few  qf  these  cjises,  the  age 
mt  is  more  lulvanced  than  that  at  which  Addison's  disease 
ia  mnst  apt  to  occur. 

TUBEBOULOSIS. 

Tliis  is  without  doubt  the  most  fi*efiuent  and  imporfaint  of  aD  the 
diaieasas  affecting  the  adrenal  bodies.  We  have  here  to  deal  with 
that  special  affinity  which  luts  so  long  been  surmised  to  exit  l»etween 
Atldison's  disease  and  the  scrt^fulous  diathesis  or  h}il>it  of  body*  No 
BUStbid  condition  of  the  adrenals  is  s«i  common  iis  this,  and  the  latest 
if»eareliies  point,  zis  has  been  alreatly  shown,  t<i  the  fact  that  the  char- 
arlff^ristie  lesion  of  Addison*8  disease  in  the  adrenal  Iwdies  is  Imcillary 
tuliefvulosis  in  varying  degree?^  and  stjiges* 

TuUTcidtKsis  occui-s  in  three  forms* 

1.  Gray  or  Milian/  JkyHmlH.—Tlie  adrenals  may  be  wholly  de- 
fitJoje>d  by  tliese.  There  may  l>e  no  tuK^rcular  deposits  elsewhere  in 
Ibe  Ixidy,  but  most  C4r>mmonly  there  are  others  in  the  lungs,  bron- 
ekial  ami  mesenteric  glands.     Melasma  is  usually  associated  ti>geth4>r 

ith  other  «ym[)t*>m8  of  Addison's  disease. 

2.  Lanjer  Casixttimf  MftJtses.—Theoe  may  wholly,  or  almost 
iriloHj,  r»plik!e  Uie  naturid  tissues  of  the  glands.     Translucent  graj- 

iterial  may  often  be  associated  with  caseous  masses.     In  this 
iuD,  there  are  usually  deposits  of  tubercle  in  the  lungs^ 
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3.  Ctiii-aretftiH  Contreiwus. — Tliese  may  be  liard,  almnnt  homy  in 
consistence*  and  gritty,  grating  on  section.  Tbis  condition  and  the 
preceding  are  in  fact  eliaraetcristic  of  elironie  tnl>ereulosis  in  any 
organ,  and  usput-ially  of  pultuoriary  hil>ei'c;nl€J8is.  Tltey  may  be  rt> 
garded  as  indicating'  adrenal  iditliisis,  and  tnl>ercle  l»ficilli  are  abjnist 
alwHVH  to  l>e  rccognizcil  if  carefully  sought  fur.  Adrenal  tulierculosivH 
may  be,  and  often  is,  primary,  but  it  is  more  often  secooilary  to 
other  deposits. 

While  constituting  the  special  lesion  of  the  adrenals  in  true  Addi- 
Bon*s  disease,  it  woidd  api>ear  that  ciiseous  luasses  may  be  deposit^L?d 
in  the  adrenals  without  tlie  oecuiTence  of  the  ordinary  symptoms 
of  that  malady.  Thus  l>r,  Pye-Sujitli  has  given  uie  iiot+^s  i*f  a  recent 
ease  of  pxilaioiuiry  and  hiryngeal  phthisis,  with  alcoholic  ciirhosis  of 
the  liver  ami  ascit-es,  in  which  in  one  adremil  Inidy  there  was  an  ofiatjue 
caseous  mass  the  size  of  two  peas,  and  in  the  other  body  two  smaller 
Bimilar  masses.  The  natural  tissue  was  pushed  fiside,  but  not 
otherwise  afiet^tiML  There  was  no  softeniug  or  coutrartiou,  Jind  no 
thickening  of  the  surrf blinding  connective  tissue.  During  life  there 
were  no  symptoms  of  Addisoji's  disease. 

As  has  l>eeu  already  i>ointed  out,  chronicity  of  the  tubercuLir  pr*)- 
cess  is  an  initjortjint  factor  in  dett^ruuning  most  of  the  charaettnistie 
syraptoms,  and  the  condition  of  filjrosis  with  entiinghng  adliesifjns 
to  adjacent  parte  appears  further  to  be  a  very  constant  recinirement 
for  their  due  development  in  any  case. 

Circnm8cril>ed  hyperphisia  of  Iwth  ghmds  has  Ijeen  met  with,  the 
cortex  being  alone  aft'ect-ed,"  On  examination  these  givjwths  were 
found  Ui  he  well  defined,  and  separated  from  the  rest  of  the  ^irgan  by 
a  tibrous  capsule.  The  c*  Jrtic^d  substjince  was  overgrown,  and  there 
w^ere  fatty  infiltrations  and  degeneration  of  the  tubal  cells.  The  tubes 
w^ere  enl^irgeil,  the  stroma  thickened,  and  the  caiiiUaries  dilated.  No 
symptoms  during  life  indicatcHl  any  such  changes.  A  case  <jf 
hyperphistic  tumor  in  a  male  tifty-two  years  of  age  is  recorded  by 
Seitz."' 

It  may  fairly  be  atHrmed  that  but  little  clinical  interest  attaches 
to  any  but  the  changes  induced  in  the  adrenal  bodies  by  tubercular 
and  nialigmint  giovvths  and  by  atrophic  [n*ocesses.  With  the  ad- 
vance of  knowledge,  w^hich  is  const^int,  we  may  not  improbably 
come,  in  due  time,  to  recognize  the  clinical  symj>toms  w^hich  are 
Bx>ecifically  significant  of  many  other  of  the  gross  diseases  of  the 
adrenaLsj  and  we  may  even  lot>k  forw^ard  to  the  possibility  <jf  recog- 
nizing some  of  the  functional  abnormalities  of  these  organs. 
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SUPEBNUMERABT  AdRENAL  BoDIES. 

A  remarkable  instance  in  which  four  adrenal  bodies  were  met  with 
was  lately  recorded  by  Dr.  Newton  Pitt,  of  Guy*s  Hospital."  Two 
were  found  in  the  normal  i)osition.  Beneath  the  cax)sale  on  the  an- 
terior surface  of  the  kidneys,  which  were  healthy,  were  two  addi- 
tional glands  whose  structure  was  normal.  They  lay  about  an  inch 
from  the  upper  end  of  the  kidney. 

Supplementary  adrenal  bodies  are  generally  small,  but  lar^e  ones 
have  been  found. 
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DIABETES  MELLITUS. 


INTRODUCTION. 


'  —By  the  term  Diabet-es  Mellitus  is  umlerstnfMl  a  dis- 
u^rizj&A  by  an  excretion  of  grajve  Biigar  in  tlio  urine,  eoa- 
tiiiiMMl  through  weeks,  mouths,  or  years,  following  the  ingestion 
of  moderate  amounts  of  carbohydrates,  or  even,  in  certain  cases, 
when  no  carbohydnites  have  been  taken  int4)  the  Bystem. 
This  definition  calk  for  certain  amplifKmtions : 
IT,  The  excretion  of  prape  sugar  (glycosuria)  must  have  continued 
far  a  certain  length  of  time  to  justify  the  nosological  term  "diabetes 
mHllitns/*  for  a  temporary  glycosuria  of  a  few  houra'  or  days'  dura- 
tiou  may  follow  any  one  of  a  number  of  insults  to  the  organism,  such, 
for  axample,  as  that  from  uer\ous  irritiints  or  from  the  intn:)iluctit)n 
of  certain  poisons ;  and  such  an  eTsnesceut  excretion  of  sugar  in  the 
in©  affords  no  justification  for  the  diagnosis  of  diabetes  mellitua. 
is  often  difficult  to  draw  the  dividing  line  between  this  symptom- 
atic glycosuria  ^md  true  (iiabetes  mellitus,  and  in  such  cases  the  dura- 
tion of  the  glycosuria  is  of  weighty  diagnostic  significance. 

&.  In  order  to  justify  the  designatitm  diabetes  mellitus,  the  excre- 
ion  of  sugar  in  the  urine  must  take  place  after  the  ingestion  of  mod" 
tie  amounts  of  carbohydrates,  for  a  glycosuria  appearing  after  the 
ilng  of  excessive  quantities  of  carbohydrates  is  not  a  pathological 
symptom  (see  below) . 

It  is  l>etter  to  restrict  the  term  dial>etes  mellitus  to  those  cases 
m  which  the  sugar  excreted  is  gra[>e  sugar.     Isolated  cases,  indexed, 
1  on  record  in  which  other  forms  of  Qugar,  especially  fruit  sugar 
Ifi«e),   hare  been   found  in  the  urine,  but  these  instances  are 
_sa  lur©  ami  as  yet  so  unexphuned  that  we  are  obliged  in  practice  to 
them, 
rf.  Tlie  definition  which  I  have  given  is*  strictly  speaking,  a  very 
jMipt^rficial  one.     It  seizes  upon  only  one  feature  of  the  morbid  com- 
an<l  ignores  the  other  clinical  symptoms,  the  polyuria,  the  poly- 
the  polyphagia,  the  emaciation.     But  the  definition  cannot 
iU J  cntjcisod  on  this  account,  for  all  theae  and  other  clinical 
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symptoms  are  of  secondary  importance,  they  are  in  a  measure  de- 
pendent upon  the  glycosuria,  and  are  often  absent.  A  more  eerioas 
objection  would  be  that  a  definition  should  not  rest  upon  the  symp- 
toms at  all  but  should  refer  rather  to  the  nature  of  the  disease.  But  ^ 
in  the  case  of  diabetes  mellitus  we  are  in  the  difficult  position  that  we  ! 
are  ignorant  of  the  nature  of  tlie  ilisea.se,  and  any  attempt  at  a  more 
exact  definition  would  at  once  involve  a  contradiction  at  one  point  or 
another.  * 

•  For  example,  I  am  strongly  inclined  to  define  the  dit^ease  in  the 
following  formula :  Bif  the  term  dtahctm  mt'lUitm  is  luulcj^itml  a  dtseiutt* 
in  which  the  ntpadbj  of  the  organwm  for  burning  up  ffrope  sugar  is  \ 
morbidly  (hprt'ssttf.  We  hIihII,  indeed,  see  that  all  the  [>heiinmoua  of" 
diabetes  may,  without  com|>ulsinn,  l)e  explaiued  by  this  formula,  yet 
I  hesital:^  to  place  the  definition  at  the  head  of  this  treatise  for  the 
reasoD  that  we  have  as  yet  no  certtiin  evidence  that  it  exhaustively  ex* 
plains  the  ctmdition  actually  present. 

History. 

But  few  words  need  l>e  said  here  concerning  the  history  of  the 
dise>ise.  Diabetes  was  apparently  known  to  the  oldest  medical 
writers,  for  unmistakable  references  to  the  disease  are  found  in  the 
writings  of  ancieDt  Indian  physicians  and  also  in  the  works  of  the 
Roman  Celsus  and  of  the  Greek  Aretseus  (both  in  the  first  century 
after  Clirist).  They  spe-ak  of  an  afi*ection  whieh  is  accomjianied  by 
the  passage  {t^taj3at>£v<^^  to  ]iass  through)  of  ennrmous  amounU  of 
urine,  nntiuenchable  thirst,  and  emM-iation.  From  that  time  the 
disease  was  frequently  treated  of  in  the  writings  of  the  ancients,  but 
no  more  definite  descriijtion  of  the  affe<*tion  was  given. 

The  discovery  of  sugar  in  the  urine  of  diabetics  was  first  made  in 
the  seven k^eutli  century  by  Thomas  Willis,  an  Englishman,  and 
rested  ii|>on  the  appreciation  of  a  sweet  tfisti^  in  the  urine.  Ani>ther 
Englishman,  M,  Dobson  (177/5),  was  the  first  who  actually  obtaiucnl 
augar  from  the  urine.  After  this  characteristic  sympt<im  l)ecatne 
generally  known,  many  celebrated  physicians  in  later  i>eriods  i-en- 
dared  valuable  senice  in  their  descriptions  of  the  disease.  Among 
those  most  deserving  of  moDtioii  in  this  cnmiiM'tion  I  wonhl  name 
John  Ibdlo  and  W .  Front  in  England,  antl  Bnuchardat  and  Mialh^ 
in  Fran<*e» 

Definite  scientific  investigations  into  the  ciiuses  and  nature  (if  tl! 
disease  were  first  begun,  however,  about  the  middl*^  of  the  present  ^j 
century.  They  date  from  the  celebrate<l  exj^eriments  of  Claude  Ber-  ^M 
nard.  which  are  well  known  to  every  investigator  under  the  name  of  ■ 
BUgar-puncture  {fngitre,  Zuckersdch).     Since  that  time  the  literature 
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of  diabetes  has  grown  to  enonoous  dimeusions,  and  in  the  study  of 

no  disease  have  more  experiments  upon  man  and  animals  been  made* 

T*  lies  vrhieh  atand  out  moat  prominently  in  connection  with  the 

meat  of  our  knowledge,  both  theoretical  and  practical,  of  this* 

dimtrder  are  the  following ;  Chmde  Bernanl,  Bouchardat,  Briicke,  Cim- 

I  lani,  Difkinson,  Elwteiu,  Frerichs,  F.  A.  Hoffmann.  Kiilz,  Lt'eorche, 

HTon  Meriug»  Miukovvski,  Naunyn,  Pavy,  Seegeu,  and  C.  von  Voit. 

PHYSIOLOGY  ANJy     GENERAL   PATHOLOGY   OF 
SUGAR  EXCRETION. 


I.  The  Carbohydrates  of  Food  and  Their  Arsorptiun.* 

In  order  to  gain  a  clear  idea  of  the  ultimate  fate  of  the  earbohy- 

in  the  Ixxly  we  shall  do  well  to  l>egin  with  those  of  the  fiK>d. 
Slur*  h, — The  most  important  alimentary  carbnhytlrate  in  starch 
(amylum).  This  is  a  material  which  is  compounded  of  several  small- 
irbohydrate  molecides,  and  which  is  for  this  reason  calletl  |>oly- 
id,  Htiirch  cannot  be  absor!>ed  as  sueli,  and  must  tirst  be 
decomposeil  by  a  process  of  fermentation  into  the  easily  soluble  carbo- 
1  ^  ^  s.  This  decomposition  is  a  prot*ess  of  division  in  which 
^ mailer  carbohydrate  molecules  (monnsaccharitls  and  disaiv 
cfaarids)  are  formed  from  the  large  carbohydrate  molecule  (polysac- 
bartd).  The  polysaccharid  fjhji^tKjni  lias  to  undergo  a  similar  con- 
E^TSjuii  bi^fore  it  can  l>e  absorl>ed. 
The  ferment  {ifloahnir)  thnMigh  the  action  of  which  this  division  is 
iplisheil  is  found  more  esjiecially  in  the  l>ut*cal  secretions  and  in 
ipssirreatic  jui<'e.  but  it  seems  to  Ije  entirely  wanting  nowhere  in 
the  hotly. 

DtJUitiise  giveH  rise  to  the  formation  from  starch  of  the  follo^Wng 
tiodieii,  ftoma  of  which  are  i)rodu(*ed  consecutively,  others  simultane- 
ocuily,  ^-iz,,  soluble  starch  (amidulin),  erythrt^extrin,  acliroodextrin, 
j-         '*  i-ie,  and  maU^>se.     As  these  division-prmlucts  of  starch  pass 
'  i  iut*»Htinal  wall  and  portal  v**in  thry  undergo  a  further  change, 

lieing  almo8t  entirely  converted  into  grape  sugar  (glycose,  glucose,  or 
),     D**\trrn  and  maltose  meet,  of  coume,  the  same  fate  when 
'  t  sucli  ill  food  or  drink. 

iMne  antjar  (sjiccharose)  is  a  disaccharid;  it  is  split  up  in  the  all- 

i^iQtary  canal,  thrfmgh  the  action  of  acids,  ferments,  and  l>acteria» 

la  iU  two  comfM»!ients,  grape  sugar  and  fruit  sugar  (levulose),  and 

in  this  sha|^  is  abttorbeih     It  is  only  when  cane  sugar  has  been  in- 

g    '    ^  -Ti  very  Urge  quantity  that  any  of  it  passes  oneonYeTted  into 

It  4.     "  ^  '  ^ 
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Fruit  sugar  (levulose,  present  Id  ripe  fruits  and  in  honey)  is  taken 
into  the  bjood  unchanged 

Milk  Hugar  (lactoHe)  ako  passes  unchangeil  into  the  blooiL 

CeHuiose  is  3>rnhnhly  never  absorlieil,  altlioii^h  a  portit>ii  rjf  it  is 
lost  in  the  intestinal  eaual,  it  bein^  very  easily  fermented  iindelian^ed 
by  the  uetion  hi  the  bacteria  into  methan,  carbonic  acid,  acetic  acid, 
and  butyric  acid. 

From  the  intestinal  wall  the  carl>ohydrate  stream  flows  tlirouiL^h 
the  iKjrtal  vein  to  the  liver.  According  to  the  nature  of  the  fo^rxl  in- 
gested various  forms  of  carbohydrates  take  part  iu  this  procession — 
glucose,  levulose,  hict-osp,  saccharose,  and  tracers  of , dextrin  and  mal- 
tose. It  is  furthermore  evident  that  the  richness  of  the  ported  liltKxl 
in  carbohydrat<_»s  !imst  be  very  variable.  TVTiile  in  fasting  or  flesh- 
and-fat-fed  dogs  the  percentage  of  carbohydrates  iu  th*^  blood  of  the 
I>ortal  vein  is  from  U.IO  to  0.15,  von  Meriug  fr>und  it  iucre*iaed  to  0.4 
and  mom  after  feeding  the  animals  with  carboIiydi*atea. 


II.  The  Formation  of  Glycogen  FRf>M  Carbohypmtes.* 

Wkiit  now  further  hapi>ens  with  the  carbohydrates?  The  work 
of  Claude  Bernard  furnishes  an  answer  to  this  fpiestion.  His  in- 
vestigations have  beenfrefjueiitly  rej^eateclaud  iu  the  main  coufirraed. 
We  are  indebted  to  E.  Kiilz  and  C  von  Voit,  however,  for  some 
ampUlications  of  his  teachings. 

As  long  as  the  quantity  of  carbf >hydrates  [>assing  from  the  intestine 
to  the  liver  remains  modei*ate,  it  is  a  matter  of  no  imi^ortance  as  re- 
gards their  further  destiny  under  what  form  they  enter  the  liver;  the 
suit  is  the  same  whether  it  be  gra]>e  sugar,  fruit  sugar,  milk  sugar, 
or  other  kinds,  that  ih^  portal  blood  conveys  from  the  intestine  to 
the  liver.  The  liver  takes  hold  of  the  carludiyikate  and  converts  it 
into  glycogen,  wiiich  is  deposited  in  the  hepatic  cells  in  the  form  of 
flakes,  and  prolmbly  in  lotjse  combination  with  albumin  (glycogen- 
fattening  of  the  liver) . 

The  liver  is  a  raservoir  for  carbohydrates,  and  is  so  capacious 
that  it  may  contain  as  mucli  as  14  per  cent,  of  its  o^\ti  weight  of 
glycogen. 

The  existence  of  this  storage-place  permits  of  a  regulation  of  the 
amount  of  sugar  cont^iined  iu  the  blood  of  tlie  hei>atic  veins  and  of 
the  arteries.  An  examination  for  sugar  of  the  blood  of  the  hepatic 
veins  and  of  the  arteries  in  the  most  various  parts  of  the  Iwidy  has 
been  repeatedly  maile  in  hc^althy  animals  {and  also  iu  healthy  men) 
gftfter  the  ingestion  of  carbohydrates  and  of  allminiD,  and  when  fasting, 
ad  the  proportion  has  always  been  found  to  be  constant  or  to  vary 
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between  very  narrow  Emits,  viz.,  from 0.12  to  0.18  percent.  The  in- 
ter])ositiou  of  this  glycogen  reservoir  also  acts  in  such  a  way  that  the 
ontflow  remains  the  same,  whatever  tluctuations  there  may  be  in  the 
ioilow,  and  that  there  is  constantly  circulating  in  the  arterial  blotxl 
a  Baocharine  solution  of  a  concentration  best  adapted  to  favor  the 
normal  course  of  all  the  functions.  We  may  say,  in  short,  that  the 
liver  watches  over  and  re^ilates  the  proportion  of  sugar  contained  in 
ibe  blood  leaving  it 

We  have  now  several  times  spoken  of  the  percentage  of  sugar  in 

blood  of  the  hepatic  veins  and  of  the  lirteries,     WTiat  kind  of 

is  it?    It  has  been  clearly  proven  that  we  have  here  to  deal 

%ritli  grafie  sugar.     Of  other  carbohydrates  glycogen  alone  entere  into 

ooQsideratioD,  but  this  is  met  with  only  in  almost  infinitesimal  quan- 

titiee.     The  maximum  percentage  found  by  Huppert  (in  the  dog)  was 

only  0.0025. 

Glycogen  is  found,  however,  in  other  organs  than  the  liver,  esiie- 
eiaDy  in  the  muscles.  The  quantity  contained  in  the  latter  varies, 
being  greater  after  the  iugestion  of  large  amounts  of  carbohydrates 
aDd  after  a  long  period  of  rest,  than  tdteT  abstinence  fiT>m  foa<l  and 
after  exhausting  labor*  It  has  been  found  that  in  general  the 
aotuita  of  glycc»gen  contained  in  the  livor  and  in  the  muscles  in- 
I  and  decrease  along  parallel  lines,  that  us  a  rule  tlie  total  quan- 
tity of  glycogen  in  the  liver  in  about  equal  to  that  contained  in  all  the 
maclefi  of  the  Ixnly,  and  finally  that,  in  the  case  of  glycogen  impov- 
ihinent  of  the  IxKly  (see  below) ,  the  muscles  are  more  tenacious  of 
their  store  of  glycogen  than  is  the  liver.  The  muscles  are  therefore 
like\v '  '       jt^n  depot, 

_      h  -  glycogen  reach  the  muscles?     It  would  appear  that 

latter  elaborate  their  owu  store  of  glycogen  from  grape  sugar, 
I  gmi^o  sugar  is  always  at  hand  for  the  use  of  the  muscles,  for 
liver  ItMjks  out  for  the  maintenance  of  a  certain  percentage  of 
gmim  sugar  in  the  blood.  The  liver  does  this  wliile  gi^iug  up  its 
K  It  excretes  at  the  most  only  tracas  of  this  substance  un- 
the  greater  part  of  it  l>eing  first  converted  into  grape  sugar. 
Thus  we  see  that  the  liver  is  more  than  a  simple  carl>ohydrate  reser- 
air,  it  is  also  endowed  with  recoining  powers.  It  collects  the  super- 
loofl  carbohydrates  from  the  portal  vein,  fixes  tliera  in  a  form  which 
is  not  readily  diffusible  but  which  is  well  adapted  for  fixation  in  the 
ceDs  (glycogen),  and  gives  them  up  again  in  a  soluble  form  which  is 
well  suited  for  transportation  and  for  convention  in  the  tissue  cells 
(gnipe  sugar). 

But  the  subject  of  carlmhydrah^,  and  particularly  of  glycogen, 
formation  in  the  body  is  not  yet  exhaunbHl. 
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m.  The  Formation  of  Glycogen  from  Axbumin.' 

It  18  an  eatablislied  fact  that  glycogen  may  be  produced  from 
tbe  ulbiimiiMites,  for  it  has  been  foiiiid  that,  in  animals  which  have 
through  certain  prcx'esHeii  (see  below)  been  made  gljcogen-fi'ee,  a  new 
formation  of  glycogen  takes  phice  when  they  are  fed  exclusively  upon 
albuminoids.  Many  other  facts  alno,  nut  the  least  of  which  are  those 
gleaned  in  a  study  of  diabetes  mellituB  in  man  and  of  experimental 
diabetes  in  animals,  bear  testimony  to  the  same  eflfect.  We  are 
driven,  thi-ougli  investigations  made  up  to  the  present,  to  the  con- 
chisii  m  that  a  part  of  the  non-mtrogenous  atom-groups  of  the  large 
albumiu  molecule  is  always  first  converted  into  carbohydrate  or  car- 
IrohydratC'like  combinatious  l>efore  it  is  further  burned  uji  into  CO, 
and  H.,0,  In  this  maimer  there  is  formed  at  least  4*5  grams  of  car- 
Ixthytlrate  out  of  every  1(X)  grams  of  albumin  decomposed  in  the 
body  (Minkowski). 

In  what  part  of  the  l)ody  this  formation  of  carbohydrate  from 
albumin  takes  place  is  not  clear.  Many  facts  point  to  the  liver,  many 
others  again  speak  in  favor  of  the  faculbitive  participation  of  the 
muscles  in  this  process. 

Possibly,  as  we  shall  see  later,  the  queHti*>n  of  carbohydrate  for- 
mation (glycogenesis)  is  not  yet  exhausted- 


I 
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TV.  Fate  of  the  Carbodydrates  in  ORDiNARy  NururnoN. 

The  facts  which  we  have  thus  far  adduced  enable  us  to  give  a 
supeiiicial  skehdi  of  tlie  tioal  disposition  of  the  carlKihydrates, 

Under  ordinary  conditions  of  nutrition  carbohydrate  is  always 
at  command,  the  supfily  being  drawn  partly  fr* *m  tlie  carbohydrates 
ingested  and  partly  from  the  proteids  of  the  food.  On  the  other 
hand  the  carbohydrates  are  always  in  demand ;  the  cells  of  the  organ- 
ism»  68 iveciully  the  muscle  cells,  consume  them,  furnishing  by  their 
combustion  force  and  heat*  The  inter]>c>sitiou  of  resen^oira  in  the 
liver  and  muscles  renders  possible  a  finely  ordered  regulative  action, 
as  a  result  of  which  tiie  proportion  of  grape  sugar  in  the  nutrient 
fluid  (the  blood)  remains  constant  nohvithstauding  the  fluctuating 
supply.  A  further  very  effective  arrangement  is  that  the  grape 
sugar,  so  long  as  it  circidates  in  physiol<^gical  amounts  in  the  blood, 
nowhere  passes  out  with  the  secretions,  more  pai-ticularly  \rith  the 
renal  secretion*  except  in  the  merest  traces-  Were  it  otherwise,  a 
nutrient  material  of  the  greatest  value  would  be  wasted* 

A  de\iation  from  these  relations  existing  under  normal  conditions 
of  nutrition  may  occur  in  one  of  two  directions:   L  The  supply  of 
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^hydrate    is   insufficient;    2,    The  supply    of  carbohytlrate  is 
greater  tLan  is  retiuired. 


V,  Fate  of  the  CAiuirmroiuTKs  when  the  Sopply  is  Insufficient 
(CtLYCogen  Shortage;  Huoak  Fokmation  fiiom  Fat). 

Wlien  the  unequal  conditions  of  a  small  supply  and  large  demand 
of  carbohydrate  continue  for  a  short  time  oidy,  a  few  hours  or  days, 
the  reserve  store  of  glycogen  is  drawn  ii[)fjn.  This,  together  with 
w^hat  is  newly  formed  from  all)uinin,  nufficPH  at  first  to  meet  the  need 
of  the  muscles  and  8ugai*-consuming  cells,  but  the  supply  is  finally 
exhausted  if  such  a  drain  on  the  caj>itid  cnntinues.  Conse<inently  we 
find  only  traces  of  glycogen  in  tlie  liver  ami  muacle-cells  of  animals 
who  have  T^een  for  a  considerable  time  underfed  or  altogether  de- 
prived of  food  and  possibly  doing  mueli  mnsrnlar  W(»rk  at  the 
same  time;  but  if  we  examine  the  ark*rial  blood  <jf  such  animals  we 
find  the  usual  proportion  of  grape  sugar  (0.12  to  0.18  per  cent,),  just 
as  we  should  if  they  were  fully  nourished.  The  conclusion  must  be 
that  the  organism  does  not  suspend  tlie  prmluction  of  sugar,  despite 
the  deficient  mitritiim;  mother  is  the  consumption  of  sugar  inter- 
rupteib  for  whenever  any  labor  is  performed  sugar  is  oxidized  in  the 
muscles.  It  is  tnie  that  a  muscle  can  exercise  its  functitms  of  work 
and  heat  production  by  means  of  the  consumption  of  albumin,  but  a 
simple  calculatiftn  will  show  tluit  the  amount  of  albumin  c<msumpd 
under  such  circumstances  is  far  from  sufficient  to  cover  jdl  the 
work  performe*!  l>y  the  muscular  system.  If  we  take  into  calculation 
all  the  metalmlism  and  force  converHiou  in  tlie  btnly  of  men  or  ani- 
mals who  lire  doing  hard  work,  in  spite  of  a  deficient  ingestion  of 
carbohydrates  or  of  a  generally  insufficient  diet,  we  shall  constantly 
arrive  at  the  same  result,  viz.,  that  there  must  be  consumed  in  tlieir 
muscles  a  cert;iin  fpnintity  of  non-nitrogenous  substances  which  can 
oome  neither  frt>m  the  reserve  supply  of  glycogen  nor  from  the  disin- 
tegrated albuminoids,  since  these  two  sources  together  are  insuffi- 
cient to  cover  the  force  con  vers  ion.  The  only  substanee  which  can 
meet  this  deficit  is  fat.  Notwithstamling  the  great  niiml>er  of  in- 
vestigations ilirected  to  this  end  we  ilo  nf)t  know  at  all  whetlier  the 
muscle  is  able  itself  to  seize  upon  the  fat  mi>lecule;  but,  on  the  other 
hand,  we  do  know  that  during  strong  muscular  action  much  fat  is  con- 
sumed in  the  btnly,  a  part  of  this  fat  being  derived  from  the  food  and 
a  part  coming  from  the  adipose  tissue  of  tlie  organism.  We  must, 
therefore,  conclude  that  the  fat,  before  it  reaches  the  muscle,  is  con- 
verted into  a  fonn  adapted  to  the  purpose  which  it  is  to  serve.  That 
this  form  is  sugar  is  shown  by  the  constancy  of  the  blood   sugar. 
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We  may  also  aflirm  with  considerable  certainty  that  the  Uver  is  the 

plaee  where  the  fat  is  converted  into  sugar,  wlien  need  therefor 
arines,  that  is  to  say,  in  eases  in  whicli  neither  the  carl>olijdrates  nor 
the  albuiuinateH  suffice  to  maint^tin  the  proi>oriion  of  sugar  in  the 
(Hitiiitwing  bluud  at  the  normal  height. 

I  regard  the  facultative  formation  of  grape  sugar  from  fat  as  an 
ahsolutely  certain  fact;    I  denominate  the  process  " facultative"  lie- 
cause  it  appears  to  t*ike  |4aoe  only  when  the  supply  of  carbohydrst 
is  insufficient  for  the  nei*ds  of  the  organism. 


VI,  Fate  of  the  Carbohydil\tes  when  They  ajie  LiOESTED  in  Excess. 

1.  Glffcoifcu  Stora^ie, — The  second  contingency  which  we  have  now 
to  consider  is  encountered  when  there  is  an  excessive  supply  of  car- J 
bohydi'ates.  "RTien  the  excess  is  Imt  Uioderate  and  of  short  duration, 
there  occurs,  as  we  have  shown  above,  a  filling  of  the  glycogen  re- 
servoirs in  the  Uver  and  muscles.  But  the  cai>aeity  of  these  reser* 
voirs  is  limited*  It  is  estimat(?d  that  about  HOO  grams  of  glycogen 
may  be  stored  up  in  the  human  f>rganiHni.  Cousefpienlly,  if  the  car- 
bohydrates continue  to  be  ingested  in  hft'ge  <|uantity,  and  if,  at  the 
same  time,  by  i'ea8<m  of  a  sedentjiry  habit,  but  a  small  fimouut  of 
carbohydrJites  is  consumed  in  the  musclos,  the  ea]>actty  of  the  stor- 
age depots  in  the  body  is  soon  overtaxed.  W  Itat  now  happens  de- 
j^ends  upon  circumstances,  whether,  namely,  there  is  a  sudden  tlood- 
ing  of  the  hm\\  with  carbohy drakes,  as,  for  example,  when  there  is 
Bingle  excessive  ingestion  of  sugar,  or  whether  there  is  a  more  mod- 
erate over-ingestion  of  carbohydi-ates  continued  for  a  series  of  thiys  or 
weeks. 

2.  Comm*sion  of  Carhohydmtes  into  Fat, — ^The  last-mentioned  case 
is  by  far  the  most  frecpient.  The  problem  thus  presented  to  the 
organism  is  how  to  dispose  of  tlie  su}>ei-tluous  matt^riab  It  solves 
this  pn^blem  by  converting  the  excess  of  carlxihydrates,  for  which 
there  is  do  more  room  in  the  glycogen  depntK,  into  fat,  and  then  stor- 
ing this  in  the  capacious  fat  reseiToirs  in  the  snbcutaueons  connective 
tissue  and  other  paints  of  tlie  Ixxly. 

3.  Atimnthrnj  (ilyrostt tin,*— The  process  of  conversion  of  carbo- 
hydrates into  fat  reciuires  a  certain  time,  and  so  it  may  happen  that 
by  repeated  accessions  so  much  carbohydrate  is  taken  up  into  the 
circulation  from  the  intestinal  canal  that  neither  the  consumption  in 
the  muscles,  the  storage  in  the  liver  and  muscles,  nor  the  couvemion 
into  fat  is  sufficient  to  dispose  of  the  on-pressing  stream. 

The  blood  thus  naturally  liecomes  abnormally  charged  with  carlxKj 
hydrates,  a  condition  of  hyperglyctt^mia  resulting-     W©  have  already 
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seen  that  when  the  percenbige  of  sugar  in  the  blood  is  nonwal,  neither 
the  kidneys  nor  any  other  of  the  glands  excrete  more  than  mere 
t  of  HUptr.  The  condition  is  otherwise  in  the  cfise  of  h\  pergly- 
il  as  HiKiU  fiB  the  j ►ercf^nta.ge  uf  sugar  in  the  arterial  blwjd  ex- 
oeed^  0.2,  the  renal  filter  l>et!ome9  inadequate  and  glyerisuria  results. 
Wbeti  I  mention  about  0.2  per  cent,  as  the  limit  l»eyond  whifh  gly- 
oosnria  arLf*e8,  I  do  so  with  a  certain  reservation.  The  limit  fur  man 
is,  indeed,  not  exactly  dehned  and  may  be  subject  to  certain  fluctua- 
tions. The  fai't  that  the  quantitative  estimation  of  sugar  in  the  blood 
U  exceedingly  difficult  interferes  with  the  more  exact  determination 
of  thtfi  limit.  Most  of  the  estimates  that  we  hare  date  from  an  ear- 
Her  periml  when  this  difficulty  was  not  suflieientl^'  appreciated.  The 
vmriety  of  glycosuria  which  is  produced  in  the  manner  just  descrilK>d 
i&  imMetl  aUmentanj  tjlycosuria.  It  is  a  pui'ely  physiological  process  and 
has  nothing  whatever  to  do  with  the  disease  calleii  diabetes  mellitus* 
li  m  very  imi»ortnnt  that  the  physician  should  have  an  exact  under- 
standing of  the  mode  of  origin  and  signiticanee  of  alimentary  glyco- 
the  ilial>etic  and  alimentary  forms  of  glycosuria  ai-e  often 
A,  We  may.  therefore,  briefly  set  forth  here  the  most  im- 
porlani  practical  i>olnta  relating  to  the  physiological  and  alimentary 
mcretivn  of  sugar: 

(a)  Tnues  of  sugar  (1  to  2  decigiama  to  the  litre)  are,  indeed, 

pirefient  in  the  urine  under  ordinary  C43nditionn  of  nutrition,  but  aa 

I  of  the  usual  sugar  tests  gives  any  indication  of  this  small  petven- 

he&ltliy  urine  must  l>e  regarded  practically  as  sugar  free. 

(6)  Bugar  is  present  in  the  urine  after  the  ingestion  of  various 

'    '  ,  provided  they  have  been  taken  in  considerable 

%Vi  period, 

(r>  The  uugar  appearing  in  the  urine  under  these  circumstances 
i«  always  of  the  same  kind  as  that  ingested  in  excess ;  if  it  be  glucose, 
fur  example,  we  have  glyoo^uria,  lactose — lactosuria,  levulose— leMi- 
lomiria^  eaccbarose — sacchaiTmuria, 

{it)  The  ansimilation  limit,  that  is  to  say,  the  limit  up  to  which 
tim  in-take  of  sugar  must  be  raised  in  order  that  the  urine  may  l>e- 
H   mme  ittocharine,  varies  according  to  the  different  kinds  of  sugar. 
^m  Sngar  appears  in  tlie  urine  after  a  simple  ingestion  of: 

^^^^  31ilk  sugar,  mure  Uhiu  120        grums 

^^B  Ciuie  **       *"      150-200    *" 

^^^^H  Fruit  ^       -^      200 

^^^|B  Gmpc   "  ''       ^      d00-S3)    •" 

I^V  The  fig:iire8  given  refer  to  the  amounts  taken  when  the  individual 
^^  ta  fanling ;  when  the  stomach  contains  food  the  assimilation  limit  is 
higher*     It  is  to  lie  understood  that  these  figures  are  only  approri- 
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mate,  for  there  are  coiifliderable  variations  in  the  assimilation  limits 

ill  tliffereiit  imliviilimlH. 

(e)  A  positive  roucti<ni  t*i  the  sugar  test  appears  ordinarilj  in 
from  tlu^ee-fpiarters  of  an  liour  to  an  hour  after  the  ingestion  of  a 
single  large  dose,  and  eontinues  for  from  one  to  three?  hours.  The 
total  amount  excreted  equals,  in  the  case  of  eaue  sugar  about  2.8  y^K?r 
cent,  of  the  amount  taken,  of  grape  sugar  1  j^er  cent,,  and  of  milk 
sugar  0.8  per  cent, 

(/)  The  assimilation  limit  for  starch  is  unattainable,  that  is  to 
Bay,  starch  may  be  taken  in  any  amount  with<jut  resulting  in  an  ex- 
cretion of  carboliydrates  in  the  urine.  Evidently  in  this  case  diges- 
tion and  aljsor|>tiou  consume  so  much  time  that  a  sudden  flooding  of 
the  blootl  with  c^irbohydrates  cannot  t*ike  place*  This  is  a  fact  of 
much  impoiiiince,  for  it  signiiii'S  that  those  who  excrete  sugar  after 
the  ingestion  of  starch  have  a  mrirVudly  depressed  iiSHimilation  limit, 
and  the  existence  of  diabetes  mellitus  is  Uj  Ih^.  strongly  suspected. 

4.  Pucrpa^td  LfU-fofiurla/^In  the  same  line  witli  alimentiiry  gly- 
cosuria is  to  Ije  placed  puerperal  lactosuria.  This  condition  was  tiis- 
covered  by  Blot  in  18^*0,  and  later  (1877)  F.  Hofmeist*^r  and  Kalten- 
hiieh  showed  that  the  excreted  substance  was  milk  sugar.  Since  that 
time  the  term  puerperal  glycosuria  has  been  abandoned,  puerpei-al 
lactosmia  l>eing  employed  in  its  stead.  The  theory  was  at  once  ad- 
vanced that  this  lactosuria  owed  its  origin  to  a  prm^ess  of  resorption 
in  the  mammary  glantls,  the  milk  sugar  formed  in  the  bretists  l>eing 
taken  up  with  the  milk  hy  ttie  blood  and  exci-eted  unchanged  by  the 
kidneys.  Further  investigations  Iiave  sliown  that  the  affection  is 
encountered  when  there  is  an  int4?rruj>tion  to  the  wHthtlrawal  of  milk, 
as  when,  liecause  of  excoriation  of  the  nipple,  a  nursing  woman  has  to 
I'efuse  the  breast  to  the  child,  or  when  the  infant  cannot  nui-se  }*rop- 
erly.  WTieu,  despite  an  abundant  withdrawal  of  milk,  lactosuria  is 
present,  the  fault  lies  in  a  hyperseci'etion;  the  affecti<m  is  observet^l 
fjccasifuially  in  women  who  secrete  such  an  abundanc**^  of  milk  that 
they  could  easily  nurae  two  children  insteail  of  one.  The  sugar  gen- 
erally ap[iejii-8  in  tlie  urine  at  the  time  when  a  more  profuse  secretion 
of  milk  lK*gins,  that  is,  on  the  second,  third,  or  fourth  chiy  of  lacta- 
tion, and  disappeairs  gra*lually  as  the  child  increases  the  size  of  its 
meals. 

So  far  for  known  fftcts.  That  a  gland  secretion  in  excess  of  the 
neetls  of  the  organism  may  lie  taken  up  into  the  circulation  and,  in 
part  at  least,  excreted  in  the  urine,  is  not  without  analogy  in  the 
organism,  I  may  rec4ilJ,  as  an  exami»le,  the  fact  that,  in  an  individ- 
ual whi>  is  fasting  aud«  in  consequence  of  insutiicient  stimulation  of 
the  peripheral  nerves,  secreting  but  little  saliva,  a  very  appreciable 


PATOOEN008  FORMS  OF  GLyCOStTRIA. 


45 


I 


qoimtit}^  of  the  salivary  ferment  (ptyalin)  ia  resorbed  and  passee  nut 
ifi  the  orine.  The  same  is  true  of  the  waste  products  of  metabolism 
wli«in,  in  coiisequence  of  obstnictiou  t^  their  outflow,  they  are  throwu 
back  into  the  circulation  (bile  i>igments  and  biliary  acids).  The 
Iftttcr  are  excrementitious  BuT^stauceH  and  must  be  removed  from  the 
organism  under  penalty  of  iircxlucinjj;  toxic  symptoms.  In  the  case 
of  milk  BUgar  the  *|nestion  is  diflerent.  We  have  here  to  do  with  a 
substance  which  is  in  an  eminent  degree  a  physiological  nutrient  raa- 
lerijd,  a  substance  which  is  taken  in  "  luilk-cnres*'  to  tlie  araonnt  of 
100  to  150  grams  a  day,  ami  which  can  lie  ingested  by  nifmt  healthy 
indiridtials  in  single  doses  of  IIM)  grams  and  be  rapidly  absorbed 
tbont  a  trace  escaping  decomposition  and  appearing  in  the 
ni>.  Why  then  should  a  nui^sing  woman  excrete  in  the  urine  the 
oortainly  very  small  amount  of  sugar  which  she  luis  elaliornted  in  her 
«nm  mammary  glantls  and  which  has  lieen  tlience  taken  up  into  the 
Uood?  A  number  of  researches  which  I  have  imide  with  a  view 
to  a  solution  of  this  problem  have  led  me  to  the  hypothesis  that,  in 
tlie  puerperal  stat<:\  the  capacity  of  the  tissues  for  breaking  up  milk 
ragar  is  iliminished.  We  have  here  an  instance  of  adaptiition  to  iin 
«ifl,  in  that  the  cells  of  the  mother  refuse  a  material  which  is  pre- 
>ntly  suited  to  the  nutritive  wants  of  the  nursling. 


Vil.  The  Hepatogekocs  Forms  of  Qlyoosukia, 

Long  before  any  serious  study  of  transitory  alimentary  glycosuria 
in  hiialthy  individuals  was  undertaken,  attention  was  directed  to  the 
n'  whether  certtiin  diseases  might  not  depress  the  assimilation 

r  sugar.  The  following  points  enter  into  consideration  here ; 
We  know  that  healthy  individuals  do  not  acquire  glycosuria  after 
ingestion  of  carbohydrates  for  the  reason  that  the  glycogen  reaer- 
>  are  sufficient  to  dispose  of  all  the  sugar.  How  is  it,  then,  when 
tuitural  carbohydrate  storage-places  become  changed  through 
^  as  in  functional  and  organic  tlisturbanees  of  the  liver,  of  the 
tBOieks,  or  of  the  nervous  syst^^m  which  exercises  a  controlling  iu- 
Utieiioe  upon  the  hitter?  Are  the  organs  still  in  condition  to  fix  tlie 
glyci'  1  t-*!  prevent  a  flooding  of  the  blood  with  carbohydrates? 

1,         ^       inenktl  Forms  (Following  Puncture  of  the  Floor  of  the 
Fotuih  Ventricle*  Nen^e  Injuries,  Poisoning*  etc.)* — In  order  to  reach 
['iation-of  the  results  of  clinical  investigations,  it  is  neces- 
cjill  the  fjicts  wliich  have  been  brought  to  light  through  ex- 
pfrrimentid  researches*     All  these  experiments  have  originated  in  the 
^.4>Blehrated  pupjre  of  Claude  Bernard.     This  ingenious  investigator 
etmomtnited  the  fact  that  a  glycosuria  of  several  hours'  duration 
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could  be  produced  in  aDimak  by  a  pimcture  at  the  extremity  of  the 
calamus  seriptorms  id  the  fourtli  ventricle.  After  this  temporary  gly- 
cosuria had  passed  away  the  liver  was  found  to  contjiin  no  glycogen. 

No  glycosuria  follows  the  puncture  if  the  liver  has  btx'n  previouHly 
deprived  of  all  or  most  of  its  glycogen.  This  abstra^-tiou  of  ghcogen 
is  effected  by  an  enforced  fast  of  conMiderable  duration,  chasing  the 
animal  about,  inducing  a  pyroxic  condition,  ligation  of  the  ductus 
choledi»chua»  or  other  means. 

The  interpretation  of  the  exiH?riments,  to  which  there  has  been 
scarcely  any  serious  objection,  is  that  from  the  imtated  spot  in  the 
central  nen*ous  system  a  centrifngal  stimulus  is  transmitted  to  the 
liver,  and  this  stimidus  causes  the  organ  to  discharge  its  store  of  gly- 
cogen. It  is  believed  by  many  that  the  primary  stimulus  is  trans- 
mitted through  the  vasomotor  m^vos ;  otherH  prefer  t^ »  regard  it  as  a 
direct  action  of  the  neiTous  in  itation  upon  the  hepatic  cells.  This 
is  a  ijoint  of  secondary  importance,  however  interesting  thetiretically. 
jf7/<?  {tialajttrt  m  (he  Htuhfci}  (iiHcitttrffc  t^f  ffhjro^jt'n  from  the  liver.  The 
carbohydi'ate  leaves  the  cells  under  the  form  of  grape  sugar;  hyjier- 
glyca^raia  results^  and  from  tliis  arises  the  glycosuria.  We  can  now 
understand  wh>  the  puplrc  prculuces  no  results  in  animals  whose 
organism  is  poor  in  glycogen,  and  also  why  the  glycosuria,  when  it 
occurs,  is  of  sliort  duration,  only  as  long,  namely,  as  the  supply, 
whether  alnuidant  or  scanty,  of  glycogen  contained  in  the  liver 
holds  out,  and  until  the  excess  of  sugai*  thrown  out  int(>  the  bhx>d  is 
eliminated  or  consumed. 

Afk»r  Clauile  Bernard's  experiments  investigation  was  zealously 
turned  in  this  direction,  and  in  the  course  of  time  many  other  influ- 
ences have  been  discovered  which  are  effec;tive  in  the  production  of 
temporary  glycoHuria.  Among  these  the  following  may  be  men- 
tioned: destruction  of  the  5U[>erior  and  inferior  sympathetic  ganglia 
in  tlie  neck,  of  the  first  thoracic  ganglion,  of  the  alxlominal  ganglia, 
and  of  other  8yra[>athetic  nerves;  painful  stimulation  of  the  peri[>he- 
ral  nenes;  jisychic  disturbances;  lesions  of  various  portions  of  the 
oei'cbrum,  mid-brain,  and  cerebellum.  It  seems  to  be  possible,  in- 
deed, to  prcKluee  glycosuria  by  a  suilden,  stiong,  y)aralysdng  or  excit- 
ing injury  of  any  part  of  the  nervous  system.  Nevertheless  no  abso- 
lute  dependence  can  be  placed  upon  the  results  of  experiments  either 
in  man  or  in  animals.  Glycosuria  is  obtiiine<l  in  cert^iin  experiments 
on  animals  and  is  oliserveil  after  certain  acute  traumata  in  man  (for 
example,  after  apopdexy),  while  in  other  cases,  in  comlitions  appar- 
ently exactly  similar,  this  residt  dtx*s  not  follow.  A  stimulus  applied 
to  the  place  de«ignat<xl  by  Claude  Bernard  is  alone  to  be  absolutely 
relied  upon  to  produce  the  exp>ected  result. 
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nfker  these  gross  mechanical  lesions  of  the  nerves  are  certain 
poisDlis  to  be  named  as  productive  of  gljcoBuria ;  these  are  carbonic 
f>X]de,  carbon  disulphide,  curai^e,  morx>hine>  strychnine,  uitrobenzol, 
nitrite  ill  amvl^  and  others.  Asphyxiation,  profuse  hemorrhage,  and 
intiBTeiiotis  injections  of  dilate  salt  Bolutiona  are  frequently  pn> 
dnctivd  of  the  same  result. 

liVTienever  under  such  and  similar  comlitiona  glycosuria  is  pro- 
diloed,  an  abundant  supply  of  glycogen  must  be  presumed  to  lie  prea- 
i«tit  in  the  liver;  in  badly  nourished,  glycogen-poor  iiidi\aduak  this 
result  is  not  ol^sen^ed.  In  any  case  the  duration  of  the  glycosuria  is 
measitred  by  hours  only. 

There  can  hardly  be  any  doubt  that  all  the  above-named  injuries, 
«tid  otheis  similar  to  them,  act  in  the  main  in  the  same  way  as  the 
pnnclore  at  the  floor  of  the  fourth  ventricle,  ^4z.,  they  lead  to  a  dis- 
cliArge  from  its  reservoir  of  the  previously  formed  glycogen,  either 
by  a  direct  influence  ur>on  the  liver  itself  or  indirectly  through  the 
lOlBrTention  of  the  nervous  system.  Since  the  liver  enters  especially 
inlo  consideration  here,  I  have  called  all  these  forms  of  glycosuria 
•  hepatt  >genous. " 

%  Cluii^d  Fonns  (^yimentary^  Glycosuria  complicating  other  Dis- 
i),' — Possibly  some  of  these  experiments  may  have  a  liearing 
upon  tme  diabetes  mellitus  in  man,  but  that  is  a  point  that  cannot 
be  considered  here.  We  have  i>rimarily  to  determine  how  far  these 
throw  light  upon  glycosuria  occuiTing  in  the  coui^se  of  other 
.  condition  to  be  clearly  difterentiated  from  true  diabetes. 
Tlie  &cta  teach  us  that,  under  certain  contlitious,  the  glycogen  reser- 
voilB  Ijecome,  as  it  were,  too  narrow  to  hold  large  amounts  of  this  sub- 
aluioa.  Does  this  storage  insufliciency  play  any  clinical  role?  In 
studying  thia  question  the  attention  of  clinicians  will  be  directed  espe- 
cially to  diseases  of  the  nen^es,  muscles,  and  liver,  disturlmnces  of  the 
ciivQljition  < passive  congestion  of  the  liver),  and  poisoning.  Indeed, 
we  are  already  in  possession  of  a  series  of  facts  in  human  pathology 
wkieli  are  so  closely  related  to  the  results  of  animal  experimentation 
that  una  can  scarcely  doubt  that  we  have  to  do  with  iclentical  processes. 
In  this  category  belong  the  rare  transitory  glycosurias  following 
ion  of  the  brain  (A.  Fischer) »  cerebral  apoplexy  (OUivier, 
l^rcrichs,  Schiitz,  Loeb,  and  otherSj  and  three  personal  observa- 
of  the  author),  severe  neuralgia,  and  disturbance  of  the  mental 
In  these  cases  the  glycosuria  lasts  usually  a  few  hours  only. 
Of  at  most  a  few  days.  It  is  nevertheless  in  just  these  cases  that  it 
ia  difficult  to  draw  the  line  between  transitory  glycosuria  and  dia- 
betes mellitus,  for,  in  the  first  place,  many  of  these  acute  neuroge* 
forms  of  glycosuria  pass  over  into  chronic  diabetes  iFrerichs), 
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and  secondly,  many  instances  are  on   recoril  in  which  individuals 

had  suffered  from  temporary  glycosuria  fallowing  the  influences 
above  mentionetl,  and  then  subsecjuently,  sometimas  years  later, 
acquired  unmistakable  diabetes  mellitus.  In  these  individuals 
apparently  a  latent  diabetic  disposition  slumbered  for  a  long 
time,  to  be  awakened^at  first  only  temporarily— by  nen^ous  influ- 
ences. The  whole  histciry  of  acute  neurogenous  glycosuria  and  daily 
ropeated  exi)erienoe8  teach  us  that  individuals  react  in  very  varying 
degree  to  the  al>ove-mentioned  influences.  The  individual  pi-edisposi- 
tion  appears  to  be  of  more  impodymce  than  the  six?cial  form  of  lesion 
inflicted. 

In  this  group  Ijelong  also  the  acute  forms  of  glycosuria,  almost 
always  tlisappearing  in  a  fcnv  liours,  which  follow  poisoning  by  c-er- 
tain  suljstances,  such  as  morphine,  hyilrocyanic  acid,  mineral  acids 
^rarely),  nitrite  of  amyl,  carbonic  oxide,  chloralamid,  nitrobenzol, 
aniliu,  ei'gotiii  (one  cane  ubHcned  Viv  the  writer),  etc.  Here  also  are 
to  be  mentioned  the  rare  instances  of  acute  glycosuria  described  by 
Oans  and  Flakier  as  cK'curring  during  au  attack  of  biliaiy  colic.  This 
form  finds  its  analogy  in  tlm  exiieriment  of  ligating  the  bile  duct, 
which  is  folltiwed  l>y  a  rapid  discharge  of  glycogen  fi'om  the  liver. 

In  view  of  the  rare  occurrences  of  spontaneous  glycosuria  in  or* 
ganic  disease,  the  attempt  has  often  been  made  to  gatlier  data  relat- 
ing  to  the  sufficiency  or  insufficiency  of  the  glycogen  deijot  in  various 
affections,  by  tlie  exhibition  of  large  amounts  of  sugar.  As  a  rule 
grape  sugar  has  been  selected,  in  doses  of  from  150  to  2tX>  grams — 
not  more,  since  with  larger  doses  even  in  healthy  individuals  a  tran- 
sitory glycosuria  is  produced  (see  page  43). 

The  results  of  these  numerous  clinical  experiments  are  not  con- 
cordant. If  we  take  intii  consideration,  however,  those  investiga- 
tions only  in  which  proper  methotls  for  tlie  estimation  of  sugar  have 
been  employed,  we  are  ln*ought  to  the  conclusion  that  ^^lycosuria  c^n 
l>e  induced  in  all  these  diseases  with  scarcely  greater  fiu*ility  than  in 
healthy  indiriduals,  or,  in  other  words,  an  insufficiency  of  the  glycogen 
resen'oir  can  hai-dly  be  said  to  exist. 

To  come  to  special  diseases:  Affections  of  the  brain,  spinal  cord, 
peripheral  nerves  or  muscles,  and  functional  ner\e  troubles  do  not 
favor  the  production  of  alimentary  glycosuria;  Basedow's  disease 
alone  does  so.  Disejises  of  the  liver:  In  certain  cases  of  cirrhosis 
glycosuria  was  easily  prodticed,  liut  in  the  great  majority  of  these 
cases,  as  also  in  all  other  forms  of  hepatic  disorder,  it  w^as  not.  This 
is  the  more  remarkable  as  in  most  of  these  diseases*  the  hepatic  tis- 
sues adapted  to  the  taking  up  of  glycogen  were  deeply  affected.  In 
order  to  reconcile  the  apparent  contradiction  between  the  results  of 
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aents  on  animals  ami  clinical  experience,  we  must  remember 
that  the  liver  ia  not  the  only  organ  which  stores  up  glycogen,  but 
!it  the  muscle-cells  and  glands  likewise  posaess  this  property. 
possibly  the«e  bodies  act  vicariously  for  the  liver  in  case  of  necea- 
aity*  The  question  ia  theoreticjiUy  phmsible,  but  up  to  the  present 
it  has  not  l)een  seriou8ly  handled.  In  diseases  of  the  lun^s  and 
beart  and  in  tlie  sec^ondary  afff^ctions  resulting  therefrom  (liyper- 
jitmia  of  the  liver,  atrophic  conditions,  fatty  liver),  and  also  in  dis- 
a(  the  blood,  i>ositive  reaulta  are  even  more  rare  than  in  pri- 
try  hepatic  disor^lers. 

The  study  of  alimentary  glycosuria  in  diseases  of  the  glycogen- 
oring  orgjins  may  be  regarded  now  as  fairly  completed,  and  a  niul- 
liplication  of  investigations  int^>  thin  question  is  hardly  needed*  It 
;  expected  that  they  would  lead  to  a  better  understanding  of  dia- 
but  this  expectation  has  proved  unfounded.  The  most  im- 
int  fact  which  we  have  lieen  al»le  to  gather  from  them  is  that 
the  due  consumption  of  e4irlx)hydrate8  in  the  body  ia  not  dependent 
the  inte^ty  of  the  liver,  for  the  must  aorious  diseases  of  this 
cause  no  si>ontaneous»  and  but  seldom  an  insignificant  ali- 
mentary, glycosuria.  From  this  we  can  understand  why  it  is  that 
^the«3retical  writers  on  the  subject  of  diabetes,  who  formerly  referred 
the  liver  with  the  greatest  reverence,  have  come  more  and  more 
I  diatQgard  this  organ  as  a  disease  centre. 

VTQ.  Olycosubia  in  Phlobidzin  Poisoning/ 


The  form  of  glycosuria  which  we  are  about  to  study »  namely,  that 
oorttrring  in  phloridzin  poisoning,  has  thrown  no  greater  light 
upon  the  problem  of  diabetes  than  did  the  experiments  which  we  have 
Bi  considered.  Yet  our  acquaintance  with  it  has  added  in  an  im- 
nt  degree  to  our  knowledge  of  the  process  of  sugar  formation 
in  the  animal  organism.  Phloridzin  is  a  glucoside  obtained  from  the 
^bark  of  the  root  of  apple  and  cheiTy  tree^.  In  18^6  v.  Mering  au- 
di mnced  that  after  the  a^lmuiisti^atiou  of  this  substance  to  dogs  and 
rabbits  there  was  an  excretion  of  a  large  percentage  of  sugar  in  the 
LUrine.  A  few  hours  after  the  exhibition  to  dogs  of  about  one  gram 
jf  phloridsdn  to  every  kilogram  of  the  animal*s  weight,  the  urine  is 
found  to  contain  10  per  cent,  or  more  of  grape  sugar.  The  glycosuria 
&mists  as  long  as  the  fwl ministration  of  phloridzin  is  continued. 
!ie  same  result  c^n  be  obtiiined  also  in  the  human  subject,  in  whom 
|fbo  iDgestian  of  phloridzin  produces  no  injurious  conBequences. 
sugar  appears  in  the  uriue  indiflferently  whether  ciirl)ohyd rates 
vte  y^een  pferiously  ingested  or  whether  the  individual  be  fasting  or 


60 


VON  NOOROEN— DUBETE8  MELLITU8. 


living  upon  a  flesh  diet.  In  experimentH  upon  animalB  sugar  was 
exc'i-eteil  even  when  the  dogs  had  been  fasting  so  long  that  no  glyco- 
gen, or  at  most  only  trai;e8,  could  Lave  been  present  in  the  liver  or 
musclea-  We  see  here,  therefore,  a  very  remarkable  difference  be- 
tween the  i)reviouHly  de^scribed  forma  of  glycosuria  and  that  whieli 
follows  phluridzlu  j>oiHoning,  and  recognize  at  once  that  tlie  occur- 
i-ence  of  the  two  forms  must  be  very  differently  explained.  More 
exact  investigations  have  furnished  this  desired  exphmatiou.  Other 
obsoncm  us  well  aa  v*  Mering  found  that  the  blood  was  poor  in 
grape  sugar  during  the  phloridzin  glycosuria,  a  condition  of  this 
tluid  exactly  the  opi>osite  of  that  wliich  exists  after  ^//r/^?/"t^  antl  over- 
feeding. There  is  now  scarcely  any  doubt  that  phlnritlzin  acts  pri- 
marily upon  the  kidneys,  so  changing  the  renal  epitlielium  as  to 
destroy  its  normal  power  of  keeping  bat^k  sugar  and  tocaiisp  it  t/> 
seize  greedily  ui)Ou  the  sugar  held  in  solution  in  the  blood.  Hence 
comes  it  that  the  blood  is  found  to  bo  pcx>r  in  sugar.  This  drawing 
of  sugar  from  the  lilrHjd  is  at  once  met  by  a  discharge  from  the  gly- 
cogen rescrvoii-s,  and  when  the  supply  of  glycogen  is  exhausted  new 
sugar  is  formed  in  order  to  mainbiin  the  percentage  of  sugar  in  the 
blood,  which  is  a  matti»r  of  so  gre^it  importance,  at  its  normal  height. 
Under  these  conditions  albumin  is  used  for  the  sugar  production, 
either  the  albumin  of  tlio  food  or,  when  the  individual  is  fasting,  the 
albumin  of  the  tissues. 

The  study  of  jdilorididn  diabetes  has,  more  than  all  other  pr©\a- 
oua  researches,  established  the  certainty  that  the  albuminates  may 
lK>come  a  source  of  sugar  i>roduction.  It  has  not  yet  Wen  definitely 
settled  whether  or  not  fat  also  may  l)e  dra^Ti  upon  as  an  adjuvant 
in  fumisliing  a  supply  of  sugar  to  the  blood,  in  case  of  phloriibdn 
poisoning. 

The  le.sson  of  phloridzin  poisoning  is  imjKirtjmt  fr«im  another 
jmint  ot  view.  It  has  i>ointed  out  to  us  an  entirely  new  way,  and 
one  that  is  full  of  suq>rising  aspects,  by  wbich  glycosuria  may  lie 
producetb  We  have  *i8  yet,  however,  no  ground  for  the  assumption 
tliat  the  clinical  affection,  diabett-s  mellitus,  ever  arise^s  in  tbis  way. 
Still  w©  must  i-emember  that,  in  the  history  of  dial^tos  melhtus,  tbo^ 
view  lia«  often  been  expressed  by  well-known  authorities  that  this  is 
a  primary*  affet^tion  of  the  kidneys.  For  example,  Dickinson  treats 
of  diaiietes  mellitus  in  his  work  on  "Diseases  of  the  Kidneys/'  pub- 
lished in  1875,  and  in  earlier  times  we  meet  with  this  oinnion  still 
miire  frequently  (Glalen,  Theophnustus,  Paracelsus).  The  present 
has  offered  a  longnh^f erred  reparatitm  to  these  authors  in  so  far  as  it 
has  li«*eu  shoi^Ti  by  phloridzin  [Miisoning  that  tlipre  is  a  form  of  gly- 
cosuria and  even,  if  one  cares  to  use  the  term,  diabetes  mellitus, 
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which  is  dei^endent  upon  disease  of  the  kidneys.  This  experience 
iwufos  us  not  to  reject  »il)aolutely  the  possibility  that  such  a  patho- 
geoaois  may  be  present  in  tnie  diabetes  mellitiis.  As  was  said  above, 
wii  have  not  the  slightest  ground  for  such  an  o|)inian ;  but  it  is  possi- 
hld  that  there  are  other  ])oisons,  gaining  access  to  the  human  organ- 
ism In  some  manner  unknown  to  ns,  which  mny  produce  changes  in 
the  kidneys  similar  to  those  caused  by  pliloridzin.  The  doctrine, 
which  has  indeed  for  a  long  time  b^pu  questione<l,  that  dia!>otes  melli- 
toii  is  a  morbid  entity,  c^n  now  no  longer  be  upheld  on  theoretical 
grotnids. 

IX.    EXTEBIMENTAL  PaNCREATIC  DiADETEs/ 

Of  much  more  far-reaching  significance,  and  of  immense  im^ 
partanee  for  the  fundamental  doctrines  of  biology,  is  another  form 
of  experimental  glyctisuria.  This  is  the  diabetes  mellitus  occurring 
after  extirpation  of  the  ijancreas. 

I  employ  here  for  the  first  time  the  term  "diabetes  raelb'tus"  to 
desti^nate  an  artificially  i>r<Hluced  glycosuria,  I  have  hitherto  iuten- 
tioUJiUy  avoided  tlie  expression  because  we  have  until  now  been  con- 
aidering  a  rapidly  evanescent  excretion  of  sugar  which  sundved  hardly 
more  than  a  few  hours  the  injuriously  acting  interference.  In  the 
case  of  extiri>ation  of  the  pancreas,  however,  things  are  different;  for 
we  have  here  as  the  result  a  chronic  disease  which  continues  to  the 
end  of  life. 

After  many  cHniciil  facts  bearing  niKin  the  relation  between  pan- 
dBatic  disease  and  diabetes  mellitus  had  been  recorded  (Lancereaux 
and  others),  and  after  many  experimenters  ha<:l  endeavored  with  lit- 
tle or  no  success  to  cause  a  glycosuria  by  extirpation  of  the  pan- 
etoaa,  division  of  the  nerves  supplying  the  organ,  or  ligation  of  the 
pancreatic  duct,  the  question  was  taken  up  anew  and  elucidated  by 
V,  Mr^ring  and  Mink«»wski  (181K)),  We  are  ready  to  give  full  credit 
Id  Uae  Itfdian  scientist  de  Dominicis  for  having  underitiken,  siraul- 
taiidoti^ly  and  indepcudently  of  the  al»ove-named  authora,  the  si^me 
tmaan^es  and  (or  baring  arrived  at  [trai'tically  the  same  results. 
NeterthelesB,  from  a  biulogical  standpoint  he  did  not  treat  the  ques- 
ticm  »a  well  or  so  carefully  as  did  v.  Mering  aud  Minkowski,  and 
flociaeqiiently  his  investigations  had  less  influence  up(jn  the  further 
Jopraent  of  this  important  question. 

Wheji  the  pancreas  of  a  dog  is  completely  extirpated  a  severe 
fiirm  of  diabetes  is  develo|>ed  within  tTi'entj -four  hours,  which  leads 
to  the  death  of  the  animal  in  a  few  weeks.     The  disease  is  denomi- 

nl  **  tiover©"  becaitse  tbe  excretion  of  sugar  continues  even  when  all 
rbohydrate«$  have  been  abstracted  from  the  food.     The  disease  thus 
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procliiced  resembles  in  every  particalar  grave  diabetes  in  man,  for, 
besides  the  chroDic  glycosuria,  we  find  i)oly]>]iagia,  polydipsia, 
polyuria,  hyijerglyctenaia,  excessive  destruction  of  albumin,  emacia- 
tion, loss  of  strength,  excretiou  of  large  quantities  of  acL^ton,  aceto- 
acetic  acid,  oxybutyric  acid  and  ammonia,  coma  and  death*  The 
Bugar  excreted  is,  as  in  the  disease  in  man,  grape  sugar. 

Besides  the  discoverers  of  the  affection,  the  following  investiga- 
tors have  made  cmitriimtionH  ti>  our  knowledge  of  pancreatic  dia- 
betes: Lepine,  Artliaud,  Butte,  licmond,  Hedon,  liley,  Thiraloix, 
and  Lancereaux  in  France ;  de  Dominicis,  de  Rcnzi,  lioale,  and  GagUo 
in  It^ly ;  and  Aldehoff  and  iSandmeyer  in  Germany.  Some  of  these 
authors  have  Ix^en  unable  U)  cuntirm  in  every  respect  the  accounts  of 
the  discoverers,  since  they  were  not  always  fortunate  enough  to  induce 
diabetes  or  were  able  to  cause  a  transitory  glycosuria  only,  Min- 
kowski, however,  has  shown  conclusively  that  all  these  failures  to 
proiluce  the  exjjected  n^ult  were  to  Ik^!  ex|)lained  by  defective  methods 
of  research.  Extirpation  of  the  pancreas  in  the  dog  is,  indeed,  an 
uncommonly  difficult  opera  tit  m;  smaU  jiortions  of  the  gland  may 
very  i-ea<lily  lye  left  in  the  body,  and  are  with  difliciilty  t^j  be  dis- 
covered in  the  cicatricial  tissue  at  the  subse^pient  autopsy.  But 
when  the  pancreas  has  not  been  entirely  removed  the  occurrence  of 
dialHjtes  is  not  U>  be  exxtected  (see  below) , 

Omitting  minor  details,  the  most  important  points  which  have 
l)een  established  concerning  experimental  pancreatic  diabetes  are 
the  following : 

1,  Dialx'tes  has,  up  to  the  i>resent,  been  artificially  produced  l>y 
extirpation  <»f  the  pancreas  in  the  following-named  animals:  dogs, 
cats,  pigs»  carnivorous  birds,  frogs,  and  turtles.  Most  of  the  experi- 
ments, however,  have  l>een  carried  out  upon  dogs,  and  what  foUows 
i*elates  to  the  results  of  experiments  upon  this  animal 

2»  Dia1>ete«  oc*curs  in  dogs  only  when  the  pancreas  ha«  been 
totally  removed,  but  then  regularly.  Assertions  opposed  to  this 
stfitement  are  growing  constantly  fewer,  while  those  in  agreement 
thei'ewith  are  as  steadily  increasing  in  numb?r.  The  same  results 
have  lx»en  commonly,  though  not  invariabl\\  ol>tained  after  the  injec- 
tion of  warmeil  paraffin  intt»  the  duct  of  Wirsung.  The  paraffin  hard- 
ens upon  cooling  and  plugs  up  the  ducts,  the  result  usually  being 
complete  atrophy  of  the  entire  gland. 

3.  Wlien  the  pancreas  is  partially  extirpated  and  the  remaining 
portion,  \rith  its  vessels  attached,  sutured  to  the  abdominal  wall 
(greffe  HoiiH-rutamr)^  dial>etes  fails  to  ajifH^ar;  but  if  this  engrafted 
|K)rtion  of  the  pancreas  is  removed  later  by  a  now  insigBitieant  oper- 
atiou,  the  disease  manifests  itself.     This  modification  of  the  experi- 
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ent  proTee  that  accidental  injuries  of  the  sympathetic  nerves,  etc., 

rhich  iire  often  uniivoidable  in  intra-alxlominal  total  extirpation  of 

the  pancreas,  have  nothing  to  do  with  the  prodnetion  of  the  diabetes; 

unil  more  than  that»  it  proves  that  it  is  only  the  removal  of  the  pan- 

crejis  itself  that  is  responHiblo  for  the  disease* 

4.  When  idmnt  a  tenth  part  of  the  pancreas  is  left  in  a  fnnction- 
iting  condition,  a  mild  form  of  dialietes  ensues.  The  glycosuria  is 
light  and  mx-nrs  only  after  the  ingestion  of  o^arbohydrates.  But  if 
tlie  remaining  portion  of  the  gland  becomes  Hubse^piently  obliterated » 
then  dial>etes  in  severe  form  follows,  Wlien  more  than  one-tenth  at 
tlie  gland  is  left  behind  with  power  of  perfonning  its  functions,  no 
tlial>ete3  ordinarily  results, 

iS.  The  i-elation  w  hich  exists  lietween  the  pancreas  and  excretion 
of  sugar  from  the  organism  dr^s  not  depend  iipon  the  action  of  the 
pancreatic  juice,  for  dialjetea  does  not  occur  in  cases  of  simple  shut- 
ting off  of  the  hitter  from  the  intestine,  nor  v^et  when  the  fluid  escapes 
through  a  cutaneous  fistula. 

fi.  The  influence  of  the  pancreas  upon  the  excretion  of  sugar  ap- 
ears  to  be*  at  least  in  dogs,  a  sjiecifie  one,  that  is  t<i  say,  no  organ 
lithe r  thjin  the  pancreas  possesses  it.  Some  authors  (de  Renzi  and 
lie)  have,  in<leeil,  asserted  that  they  obtained  the  same  result 
irough  extirpation  of  the  salivary  glands  and  through  resection  of 
the  entire  dumlenum.  Nevertheless  Minkowski,  in  corroboratinn  of 
irli^r  experiments  of  Fehr,  failed  to  ol>serve  this.  It  is  tnie  that 
'iksmetimes,  even  in  his  hands,  glycosuria  appeareil  after  the  oi>era- 
tions  just  mentioned ;  Vmt  it  was  only  moderate  in  degree  and  rapidly 
il^iwared,  acting  exactly  like  those  fonns  of  glycosuria  oliserved 
Iter  numerous  operative  i>rcK»edures  in  animals  (see  above) :  it  was 
an  oxperi mentally  prodm*ed  glycosuria,  but  not  dialietes  mellitns. 

We  see,  now,  from  the  alx^ve-enumerated  ex]>erimental  facts  that, 
ID  the*  bfxly  of  the  dog  (and  probably  also  of  many  other  animals),  the 
liancreas  is  necessary  for  the  regidation  of  the  normal  sugar  econ- 
amy.  After  excluding  ail  «*thor  j»ossil>ilities,  the  discoveirrs  have 
formulated  the  following  hypotheses: 

Either  some  sulistance,  which  has  an  injurious  influence  upon  the 
invemion  of  sugar,  collects  in  the  organism  after  extirpation  of  the 
crwis,  or  i*lsis  aftt*r  this  o|»eration,  there  is  some  substance  wantr- 
ing  or  ficrae  function  is  abolished  which  under  normal  ccmtUtions 
ii«*m*«  to  fai^ilitate  the  conversinn  of  carl»ohydrate  iMnlies. 

The  exprr*«sions  in  these  formulas  are  very  general  and  indefinite, 
bat  that  is  of  mM?i*ssitT%  since  great  cauti<m  is  demanded  in  pronounc- 
ig  nptjD  these  questi*>ns.     Something  definite  can  nevertheless  he 
^  ^,.  f}..,  u-ty  in  which  the  economv  of  the  carbohvilratcs  is  dis- 
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turbed  by  ©xtirpation  of  the  pancreas.  In  all  the  experiments  made 
the  fact  is  evident  that  the  grai)e  sugar  taken  in  with  the  food,  as  well 
as  that  found  in  the  or^^auism  itself,  m  no  louger  consumed  in  a  nor- 
tnal  way  after  reiiMJval  of  tlie  pancrean,  while  there  in  no  eviik-uce 
going  to  show  that  tliere  is  also  a  morbidly  inereased  new  formation 
of  sugar.  The  iD:|>oHaiit  |>oint  is  therefore  estjiblished  tliat  the  de- 
posit of  glycogen  in  the  liver  and  muscles  dt*OH  not  normally  take 
place  after  extirpation  of  the  pancreas.  The  animals  may  be  fed 
abundantly  witli  starchy  matt*rials  without  m(»re  than  traces  of  glyco* 
gen  l>eing  found  in  these  organs.  The  only  excejition  to  this  is  when 
the  animals  are  supplied  with  levulose  (fruit  sugar) ;  in  this  case 
the  liver  and  muscles  lx*cr*nie  richly  supplied  with  glycogen.  This 
last-mentioned  fm-t  is  esf)ecially  interesting  since  clinical  ex]>erieuce 
has  long  since  shown  that  the  human  subject  of  diabetc^s  mellitus 
fluflVrs  from  only  a  slight  iucre^ise  of  sugar  in  the  urine  after  the  in- 
gestion of  le\idr>se  (see  below).  The  assuniptirm  that  there  is  a  cer- 
tain internal  relation  Vjetween  a  diminished  deposition  of  glycogen 
and  a  flirainished  consumption  of  carbohydrates  in  the  organism  re- 
ceives some  siipfhort  from  this  expcrieure* 

Naturally  the  endeavor  has  l>pen  made  to  obtain  a  more  profound 
theoretical  undei>it^indiug  of  the  way  in  which  these  results  of  extir- 
patituj  of  the  j)ancroaH  are  lu'ouglit  about,  l^ut  up  to  the  present 
Lupine  of  Lyons  is  the  only  one  who  has  pui-sued  the  subject  further 
along  experimental  lines.  His  theory  is  that  the  pancreas  prtMluces 
a  ferment  which  enters  tlie  circidatiou  and  causes  a  breaking  up  of 
the  grajje-sugaf  moletude  within  the  bhiod.  Lepine  calls  this  sub- 
sttmco  "glycolytic  ferment."  After  extiriiation  of  the  j»aDcreiis  this 
fennent  is  not  present;  the  sugar  theref on*  accumulates  undestroyed 
in  the  blo<id  and  from  the  hyi>erglyciemia  so  produced  glycosuria 
results.*  The  experiments  upon  which  Lepiue  biuses  this  opinion, 
which  were  earned  out  for  tlie  most  part  in  collaboration  with  Barrab 
were  conducted  in  the  following  way.  He  abstracted  a  cert^iin 
amvamt  of  bloml  from  the  vascular  system,  and  immediate];  heattnl 
the  half  of  it  to  54'  C.  (129.2  F.^  destroying  thereby  the  glycolytic 
ferment.  He  then  imt  this  portion  of  the  blood,  as  well  as  the 
rifmaining  jwirtion  which  had  not  been  heated,  into  an  incid>ator  in  a 
iemi^erattire  of  li\f  C.  {K^2.2'  F.),  and  examined  Inith  Kami*les  for 
sngar  after  the  bi|»se  of  an  hour.  When  Lepine  used  the  bloo<l  of 
healthy  animals  and  men,  he  f<jund  a  much  smaller  [K*rcenbige  of 
sugar  in  the  not-heatcil  than  in  the  heated  sample  of  blood;  \n\t  when 
the  blood  of  an  animal  from  which  the  pancreas  had  lieen  removed 
was  tjiken,  the  diflference  in  the  proportitm  of  sugar  contained  in  two 
iiamples  was  slight.    He  reasoned  frt>m  this  that  thei'e  was  a  decrease 
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in  the  amouut  of  glyoolytic  ferment  after  extirpation  of  the  pancreas. 
He  ahio  extended  his  investigations  to  men,  and  found  that  the  con- 
itious  were  the  snine  iu  imlividuals  Buffering  from  diabetei*  mellitus 
in  dogs  without  the  pancreas. 

If  Ix*pine*«  reseaiThes  had  been  rij^htly  made,  and  if  we  could  ao- 
^pt  the  conchisions  which  he  derived  from  them,  they  would  eousti- 
rlitie  a  most  import^mt  advance  in  <jur  knowledge  of  pancreatic  tliabeteB. 
But  the  matter  is  not  so  favtjrable.     In  the  first  phice  it  must  be  I'e- 
LuiJirfctHl  that  many  well-known  investigators,  skilled  in  cliemical  ma- 
nipulations, have  rep#*ated  Lepine's  exi>eriment8  without  obtaining 
hi»  results.     Among  these  are  Aiihus,  Giiglio,  Seegen,  Kraua,  and 
Lllinkowski.     The  eontradietionH  relate  to  the  fact  alleged  by  Lejnue 
of  the  rapid  dinintt^gnvtion  of  sugar  in  normal  l*lood,  as  well  as  to  the 
assauied  difference  in  this  resi>ect  between  normal  and  diabetic  bhxxL 
^It  ha«  further  l>een  held  that  we  cannot  argue  from  the  results  of  test^ 
il>e  exi»eriment8  as  to  the  conditions  present  in  living  blood  circu- 
lating in  the  vessek  of  the  body.     Without  doubt  the  whole  question 
Bmands  farther  study  and  elucidation,  but  it  cannot  be  denied  that 
l^t  present  tlie  weight  of  opiinion  is  opposed  to  Lei:»ine's  theory. 

From  the  description  just  given  of  the  experimentally  prmluced 

1  ric  diabetes   it  can  well  \ye  seen  that  the  discovery  of  von 

J I        _  nid  Minkowski  is  of  very  great  importT-nc^.     It  will  be  our 

task  later  to  determine  how  much  light  has  been  thrown  nr*on  the 

"  c,f  the  etiology  of  diabetes  mellitus  in  man  by  the  results  of 

_!"■  -         [ieriments. 
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In  the  previous  sections,  especially  in  the  discussion  on  experiment 
p  Me  diubetes,  I  Inive  with  few  excejitions  used  the  expres- 

,  eoBuria  dejiends  ujK>n  a  disturbance  of  the  carlK>hydrat0 
eeaiiom}' ;  but  on  the  other  hand  I  have  purposely  spoken  as  little 
possible  of  the  way  in  which  the  economy  is  diHtnrbf^d.  It  is  evi- 
dent that  a  disturbance  of  e([uilibrium  may  Ix?  brought  alniut 
thmngh : 

1.  Over-prfMlu<'tion  of  sugar; 

2.  Under-consumption  of  sugar  in  tlie  body ;  or 

3.  Tlie  two  processes  acting  in  concert. 

For  a  numl>er  of  decades  there  has  beeu  a  conflict  of  opinion 
to  which  of  these  deviations  from   the  norm,  or   whether  both 

',  pliij  a  causative  role  in  dial)etes.     We  are  now  in  position 
i      n*     1  very  positively  what  hapijens  in  certain  forms,  at  leaat^  of 
na. 
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1    Tmaam  m  mm  Ofw^TwoKcnm  or  Scoul 

TalEinig  tlw  ttcn  "  cnner^prodnelioii'*  in  a  rather  oomprdieiistTe 
Mme,  il  i»  mirjtiaitioEiable  Uial  it  eoten  inlo  coosidenlioii  i&  all 
fleote  fofiiMi  of  i^jrccMHirm  foDcmiitg  iipcm  an  o?er4]|9aBtioii  of  cailio-  j 
kydfalea.  Tbia  Uy\kmm  imnfeediatelT  from  the  dfisdiption  of  al 
torx  i^jreomtria  woA  its  origiii  wLkh  I  hare  given  aboir«w 

Wa  eaa  ako  apeak  of  **  orer-prodiietioiii"  in  tiioae  fonna  of  gljoo- 
aoria  ooenrring  Id  mao  and  animaLi  which  resoM  trom  the  irritatiooa 
anr]  m}nrim  of  the  nerroua  ajatem,  of  which  piqure  ia  the  type;  also 
l$rtAm\tly  in  tii'mo  forma  oecaaioned  by  any  of  the  inioxieatioiis  of 
which  C4irtxmic  otide  paiaoning  ia  the  type«  But  in  all  thease  cases 
we  have  Uf  do  ini^y  witli  au  crver-jimduction  of  i^^pe  sugar  from 
alfviAily  f^xiHtinK  gIyooi;ian,  apfiarently  never,  however,  with  an  abnor- 
nially  incrraaaed  new  fonnaiion  of  carbohydrates  from  atber  sub- 
atancea.  We  had^  indeed.  Been  in  what  close  relation  all  these  forma 
of  glyoosnria  atatul  to  a  repleticiD  of  the  glycogen  reservoirs,  and  how 
c^matantly  they  fail  to  be  produced  when  there  is  no  previously 
formiMl  nUff*'.  of  Kly<*'W*u  to  dniw  upon. 

We  have  andonbU*dly  to  do  with  "  under-coiLsnmption*'  and  ^'over- 
pHnbu'tioti*'  in  [>liloriJ/iji  <lialx*t4*K.  In  this  cane  the  sugar  is  not 
rormiifijrid  but  in  draint-d  away  from  the  I>Iond  through  the  kidneys. 
In  t*Vih*Y  to  ('ofji]M'iiKuto  for  this  Iohh  of  nutritive  muteriul  by  the 
blood,  there  follows  an  iiit^reaHed  jiroductifUJ  from  the  glycogen  at 
h/UHb  uiid,  when  thirt  Hiipply  in  exliaust^Ml,  from  the  albuminates,* 
11  Mt  lujiliir-eouHunijition  is  tlieref^jre  the  primary  condition,  over- pro- 
ilnctinn  IwMng  secondary.  We  muHt  leave  it  a  mooted  questiim 
wln'thi^r  wirnilar  conditions  over  play  a  i>art  in  human  pathology. 

11n^nt  n^initiris  for  conniiloratioti  pancreatic  tlialjetes  and  diabetes 
nit'lhtiis  in  the  human  subject.  The  question  here  is  a  more  com- 
pliraiiMl  one  and  we  inuMi  arrive  at  its  solnticn  in  a  i'oujidalx)iit  way. 
Ahtl  firnt  we  nniHt  g<'t  a  <^lear  conception  of  nonual  sugar  production. 

Tlic^  blocwl  ilrawrt  its  sugar: 

1,  t^ivrtjiinly  from  tho  carlK>hydrate?=j  of  the  food. 

2.  Certiiuly  from  titn  aUmmin  Kiilit  up  in  the  body,  in  the  pro- 
|Hirti<»n  of  at  least  45  grams  of  sugar  to  every  IW  grams  of  al- 
bumin. In  UM)  granm  of  allminiii  there  are  KJ  grams  of  nitro- 
gen, and  as  all  th(^  nitrogen  of  the  decomposed  albumin  appears  in 
tlio  urine,  so  wo  liave  45  grams  of  newly  formed  sugar  for  every  16 


*  I  mfputl  li  US  protHible,  aliOi  altliotifh  this  vfaw  it  ooatiarx  ta  that  hM  by  tU 
•filler  wrilani,  thnt  »  very  cootldeniblo  quimtlfcj  of  vxgKr  h  fonaed  from  fat  in  amm 
of  exitvnit  pliluHilfJu  pofaKuttttg. 
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B  of  mtrogeii  excreted  in  th*^  urine — or  2.8  grnms  nf   Bu^ar 
for  each  gram  of  nitrogen. 

3.  Possibly  for  every  gram  of  aitrngen  in  the  urine  (representing 
6.25  grams  of  albumin)  moi-e  than  2.S  grams  of  sugar  are  formed. 

4.  Possibly  also  sugar  is  normally  formed  from  fat  (see  page  41). 
,  We  have,  therefore,  two  certain  and  two  hypothetical  sonrees  of 

production  in  the  body.  Let  ns  consider  only  tlie  first  two. 
It  ia  evident  that  an  abnonnal,  that  ts,  incrvmed^  production  of  mtgnr 
in  to  fcr  assumed  as  most  certain  when  the  glycmuHa  amwera  to  tfieffA- 
lowing  fomuda : 

Sugar  in  the  urine  >  sngarof  thefood  +  (nitrogen  in  the  urine  x  2.8). 
As  a  matter  of  fact  the  quantity  of  sugar  in  the  xiriue  in  pancreatic 
diabetes  never  rises  above  the  value  expressed  by  the  set^ond  half  of 
tliis  furmala  (Minkowski).  The  same  is  true  in  still  gi'eater  degree 
in  ilial>etes  in  man  when  the  diet  is  poor  in  carbohydrates^ — even  in 
the  severest  forms  of  the  ilisease,  \Mien,  however,  an  iudiWdnid  with 
profuse  glycosuria  ingests  a  large  auiount  of  carbohydrates  tlie  quan- 
tity of  sugar  excreted  may  temporarily  reiich  the  height  given  in  the 
fonnula,  but  that  occurs  only  on  single  days  and  never  continues  for 
long  i>eri<Kls.  Antl  as  only  cikses  of  long  duration  could  serve  as  a 
basis  upon  which  to  found  conelusinns,  we  are  unable  to  gather  any- 
thing from  the  metiilHvlism  of  the  dialn^tic  in  suppoii  of  the  theciry 
n(  o\*er-prcxluction. 

^^_      TL  Theory  of  an  UKDER-CoNsuMmoN  of  Sug.ui. 

^^^^Oorego  a  criticism  here  of  the  other  arguments  advanced  in  sup- 

■  port  nf  the  theory  of  over-production,  for  tliey  are  all  of  theui  vuluer- 

able;  they  are,  if  I  may  1)6  allowed  the  expression,  **  sentimental  argu- 

menta*'  iGv/iihlsgriinde) ,     We  will  therefore  turn  our  attention  Uj  the 

ibwjr^'  that   the  carbohydrates  intioduced  or  newly  formed  in  the 

body  of  the  dial)etic  fail  to  find  their  normal  application.     This  is 

a  very  general  and  indefinit4>  expression.     I  employ  it  inten- 

y  beeause  in  ti^uth  the  theory  can  hardly  be  fuither  extended 

wiihoiit  lejiving  the  seciun^  ground  of  facts.     Nevertheless  it  is  per- 

misHible  to  call  attenti<jn  to  the  fat't  that  the  normal  employment  of 

sugar  in  the  ♦*c*unom3'  may  lx»  iuterfenHl  w  ith  in  a  numl»er  of  diflferent 

ways. 

1.  Iim*t(fitit  tit  Ca^HUifij  of  the  ffhfrngen  Ri'^et^rnrH.—We  may  con- 
ceive that  in  dialjetes  the  physiological  glycogen  mjtgazines  are  not  at 
alli  or  only  tc:>  a  limited  tlegree,  cii|>able  of  furnishing  a  plac«^  for  the 
stitragi^  of  the  carli^div+l rates  %vhich  have  gained  ac<H*sH  U^  the  cin^ula- 
tioo^  ami  that  fonsiMpieiitly  the  >iuuar,  as  much  of  it  as  is  nnl  uneil  l»v 
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the  working  cells  of  the  IkxIj  Iglaads,  nius<*le8,  leucocytee,  etc.),  is 
seized  tii»nn  1>>'  tlie  kidiievB  and  excreted*  We  may  couceive  that  the 
morbid  ntato  fif  the  gljycogoii  doi»uts  may  he  cauKod  by  nen'oiiH  irritji- 
tinn,  the  ])re>>euce  of  toxic  siibstaiiccR,  or  the  ubHeiice  nl  cerbiiu  fer- 
ments (tlie  fenuent  of  the  iiiternal  secretion  of  the  pancreas?). 

Tliis  theory  is,  in  its  fnTidamental  parts,  very  ohl,  but  it  Jia.s  fahen 
into  disertnlit  since  it  has  come  t<»  l>e  shown  how  seldonj  severe  jiar- 
enchymat-ou.s  diseases  of  the  liver  are  associated  with  spontaneous  or 
alimentary  glycosuria*  It  must,  it  is  tnie,  Ijo  remembered  that  io 
the  CiLHe  of  hepatic  disease  thei-e  are  still  glyctjgeu  i*eservoirs  remain- 
ing in  other  glands  and  in  the  muscles,  and  that  the  capacity  of  these 
nniy  npayi  iwu-asion  1m:^  enlarged  to  coTuiK*usato  for  loss  of  storage 
rof»m  in  tlie  liver.  The  theory  nmet,  then^fore,  not  take  int^>  consid- 
eration the  liver  only,  but  must  assume  that  besides  this  organ  the 
other  glycogen  deists  also  have  IxH-ome  insuflieient. 

If  all  the  glycogen  re8erv*>irs  Ix^conie  insuiticient  there  must  in- 
deed result,  even  under  normal  conditions  of  sugar  pnxluction,  a 
hyyjerglycjemic  state  and  glycosuria  coiTesfjonding  closely  to  what  is 
seen  in  dialH^tics.  The  deficient  appropriation  of  sugar  would  Ix^  the 
result  of  its  unequal  distribution  in  the  body  and  of  a  disturbance  of 
the  reguhiting  apparatus, 

2.  J)ifin(fitteui  CfmHNmpfion  of  Sngar  in  the  Tissues, — It  may  be 
cxmt^ived  that,  while  the  normal  functions  of  the  glycogen  reservoirs 
remain  intact,  the  cells  *>f  the  body  may  have  lost  in  wliole  or  part 
their  caj^aeity  f»f  seizing  ujkhi  the  sugar  mole<*ide.  In  such  a  cjise  the 
sugar  parses  in  a  nt>rnml  way  from  the  intestinal  canal  into  the 
bloo^b  and  may  also  1n»  dt*pf (sited  normally  in  the  liver,  muscles,  etc., 
but  its  further  apfxropriation  is  interfenxl  with.  It  is  earried  past 
the  cells  without  W^ing  taken  u£>  liy  tliem  at  aH  or  at  most  only  par- 
tially, collects  in  the  liloo^l,  the  amount  Ixung  constantly  increased  l)y 
new  accessions  fi*om  the  carlMihydrateH  tif  the  food  and  l>y  the  sugar 
newly  formed  from  albumin,  and  is  then  excrete<l  through  the  kid- 
neys. It  remains  as  yet  nndetenuijied  what  the  nature  of  the  iujuiy 
is  through  the  4i4"ti(*n  of  whicdi  the  cells  and  tissues  sufl*er  in  their 
sugar-consuming  jio wer.  It  may  lie  dne  to  nervous  influences,  or 
again  it  may  l^e  the  result  of  an  al»sence  of  a  ferment  (|K»rhaps  fur- 
nished by  the  iMincreas),  or  of  a  mixture  of  some  poisonous  substance 
with  the  bhx)d. 

This  theory  of  a  diminution  of  the  sugar-consuming  f>ower  of  the 
tissues  has  received  very  strong  support  in  the  res  nits  of  investiga- 
tions intxi  the  gas  intr^rdiange  during  rt^8|>iration  obtained  by  Leoiuid 
HanrifJt  as  well  as  by  Weintraud  and  leaves.  It  is  knotm  that  the 
imlividual  Hubsisting  on  a  mixtnl  diet  gives  out  less  carbonic  acid  gas 
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(COj  than  he  reoeivee  oxygen   (O,) ,  the  rjitio  lining  oe  an  average 
9: 10,     Thia  is  expressed  hy  the  fraction  0,9,  and  is  called  the  "  respi- 
:>r>"  quotient/'      This  qtiotient  becomes  greater  when    increased 
EioontH  of  earlxihydrates  are  conBuuieil  in  the  Ixxly,  as  for  example 
after  a  meal  rich  in  sweets;   it  becomes  smaller,  approaching  0.7, 
^H  h*rger  ainottnt  proportionately  i>f  albuminates  and  fats  is  con- 
»  as  for  example  after  the  ingestion  of  these  substances  or  after  a 
lOiDg  last     Now  the  above-mentioned  authors  found  that  in  diabetics, 
who  were  ffisting,  the  reHpiratory  qui4ientwiiscuiisidera1>ly  depressed, 
and  that,  c*)ntrary  to  what  is  ol»served  in  healthy  Bubjccts»  it  was  not 
appreciably  increased  by  the  ingestion  of  carbohydrates.     This  olv 
sensation  has  a  wiile  lM:*aring,  and  can  hardly,  with  nut  fh^ing  violouct' 
to  the  £aets«  have  any  other  significance  than  that  the  cells  of  ttio 
iliAbetic  organism  refa^o  to  perfoim  their  sugar-consuming  function. 
These  results  are.  it  is  true,  in  direct  contradiction  to  those  ob- 
tained by  the  exi)eriments  of  Chauveau  and  Kaufmann.     The  latter 
examined  the  blood  of  the  cnind  artery  and  veins  in  healthy  and  dia- 
tic  dogs  to  determine  the  percentage  of  sugar.     The  difference  in 
t  amoout  of  sugar  between  the  arterial  and  venous  blood  was  the 
same  in  l>oth  healthy  and  diseased  animals,  and  they  therefore  con- 
cbi '    '  '^  'f  the  capacity  of  the  tissues  for  consuming  sugar  is  not  lost 
in  ,  s.     There  is  much  to  be  said,  however,  against  the  signiti- 

cancv%  of  these  experiments ;  and  ©specially  may  it  be  urged  that  the 
-  of  error  in  the  sugar  analysis  of  the  bloml  are  so  great,  even 
tliis  is  undertaken  by  skilfid  chemists,  that  conclusive  results 
could  not  poaaibly  be  obtained  by  tlie  method  of  tUiauveau  and  Kauf- 
inaun. 

An  objection  against  this  theory  may  also  be  found  in  the  way  in 
which  glycogen  acts  in  the  diabetic  organism.  If  we  had  to  do  only 
^  with  a  lowennl  sugar-consuming  j>ower,  then  the  glycogen-storage 
H  TesezToirs  would  necessarily  always  be  t^ixed  to  tlieir  fullest  capacity. 
H  Their  overfilling  and  resulbint  overflowing  on  the  one  hand,  and  the 
^hdUji  eoTisumption  on  the  other,  would  Im>  the  cause  of  the  hyper- 
^^PHknia  and  gly<*osuria«  But  as  a  matter  r>f  fact  the  organs  of  both 
mm  and  dogs  snffering  from  diabetes  invariably  contain  but  little 
r  i^'cofgmi  (Frericlifi»  von  Moring  and  Minkowski). 

Another  objection  to  this  as  an  all-embracing  theory  is,  that  if  a 

diminished  consumption  of  sugar  in  the  cells  were  the  exclusively 

L^t !      '      or  in  the  pHnluction  of  dial>i?tes  there  would  still  be  another 

,api  II  to  which  the  sugar  could  l>e  put.  xiz.^  conversion  into 

[ink.    Bnt  this  way  is  also  evidently  wht^lly  or  in  great  part  closed 

ial)ot('tH  exisU  fsee  the  section  on  the  relations  between  dia- 

od  obesity,  p.  iWA. 
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m.  Theory  of  a  Comijined  Action  of  the  Two  Disturbances. 

Wbeii  we  consider  the  difficulty  of  explaining  diabetes  mellitiis  by 
an  insuffit^iency  *>f  the  ^^lycogeu  reservoii-s  on  by  an  iiLsnffieiency  of 
sugar  couHumption  alone,  we  must  assnitie  that  butli  these  fat^torn  act 
in  concert.  PoHBibly  now  one  factor,  now  the  other,  preponderates, 
;it*cording  to  the  etiology  of  the  individual  case. 

If  from  this  standpoint  we  lot*k  liack  upon  the  outcorae  of  our 
obsenations,  the  answer  to  the  question,  what  is  to  be  understood 
by  a  "diminished  consumption  of  carl>ohydrat^>s,"  would  be: 

The  diminished  consumption  arises  from  an  interworking  of  the 
following  factom : 

1.  Liadeqnati^  distrilmtioiis  of  the  carl»ohydrates  in  the  body  (in- 
suflknency  of  the  glycogen  reservoii^s) ; 

2,  Diminution  of  the  property  residing  in  the  tissues  of  sei^dng 
ui»on  and  breaking  up  the  sugar  molecule; 

8.  Diminution  of  the  pro])eHy  residing  in  the  tissues  (certain 
special  tissues)  of  compi^ssing  the  sugar  moJeenlo  into  a  fat  molecule. 

For  my  part  I  am  of  the  opinion  that  we  can  dispense  with 
neither  of  these  tliree  points  in  the  exjilanation  of  the  details  of  the 
process.  As,  however,  it  is  altogether  impossible  to  reach  a  just 
appreciation  of  the  bearing  of  each  of  the  three  factors  above  enumer- 
ated upion  individual  cases  of  tlietEsease,  I  prefer  in  future  to  employ 
the  general  term  **  diminished  emjdoyment  or  consumption  of  the 
carbohydrates,"  and  to  leave  it  to  the  reader  to  tlecide  for  himself 
whether  the  one  or  the  other  is  the  essential  factor. 


TV.  Review  of  the  Theories  of  Glycosurl\. 

We  may  summarize  the  conclusions  deduced  from  tlie  diseussiijn 
uiKin  which  we  have  been  engaged  in  this  section  as  follows : 

1.  There  are  forma  of  glycosuria  which  are  due  to  "over-produc- 
tion, **  using  the  term  in  its  broader  sense ;  these  are 

a.  Alimentary  glycosuria.  This  form  has  nothing  to  do  with  the 
disease,  diabetes  mellitua. 

/;.  Acute  glyc(>suria  following  injuries  t^j  the  nervous  structures 
and  poisoning  by  certain  subsbmces  ^sudden  emi>tying  of  the  glyco- 
gen resen^oirs). 

2.  There  are  forms  of  tt^xic  glycosuria  in  wliieh  under-consump- 
ti on  is  joined  to  over-production  (pWoritlzin  diabetes).  Both  the^e 
disturbances  are  in  this  case  the  I'eault  and  not  the  cause  of  the 
glycosuria.  Whether  similar  cases  occur  in  human  pathology  is  un- 
certain, although  very  prjssEble. 
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3.  Glyctisaria  resulting  from  an  over-productiun  of  sngar  from 
albumin  and  fat  is  not  known  to  exist.  Over-production  plays  no 
part  in  diabetes  mellitns  in  man. 

4.  Glycosuria  due  to  diminished  consumption  of  carbohydrates  is 
an  established  fact.     It  is  immaterial  what  may  be  regarded  as  the 

|k   cansative  factor  of  this  diminished  consumption,  it  stands  in  the  fore- 
^H  ground  in  experimented  pancreatic  diabetes,  and  prtibably  alsu  in  the 

¥ — 
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Diabetes  mellitus  is  found  in  every  country,  but  apparently  it 
do(^  not  prevail  to  the  same  extent  in  alb  It  is  difficult  to  obtain 
reliidile  figures,  for  the  statistical  material  of  different  countiies  Viear- 
ing  upon  this  point  has  not  yet  been  suffici<?ntly  worked  up,  and  we 
hiiTe  to  gather  our  information  from  tlie  persomil  exp;*rience  of  indi- 
^  Tidual  writers  rather  than  from  national  tables  of  morbidity.  South- 
em  Itidy  and  India  are  regicms  in  which  diabetes  mellitus  apix^ara 
to  be  e8f>ecially  frequent.  Many  writers  refer  the  prevalence  of  the 
disease  in  these  countries  to  the  preponderance  of  veget^ible  fcHjd,  and 
particularly  of  saccharine  fruits,  in  the  diet  of  the  inhabitant-s ;  but  it 
is  very  questionable  whether  such  a  view  of  the  i*elation  of  cause  and 
effect  is  justifiable,  for  the  use  of  vegetables  as  the  main  food  of  the 
>ple  is  widespread  throughout  the  glol>e,  and  is  the  rule  in 
ij'  regionfi  in  which  diabetes  api>ears  not  to  prevail  to  any  un- 
ttsnal  extent  On  the  other  hand,  Sweden  is  counted  among  the  lands 
in  which  dial>etes  is  verj^  common,  although  its  inlmbitant^  do  not 
inilulge  in  carlKihvilratt^s  to  any  excessive  degn>e.  Furthermore  it 
may  be  said  that  in  Germany  at  least,  and  apparently  in  other  coun- 
tries also,  the  woll-t«>ilo  meinlioi's  of  the  community  suffer  from  dia- 
betes in  far  larger  proportion  than  the  poorer  classes.  A\Tien  we 
eotuiider  the  difference  in  the  food  of  the  two  classes,  we  must  admit 
it  this  fact  armies  very  strongly  against  the  theory  that  there  is 
ly  definite  ndation  l>etwoc*n  the  occurrence  of  diabetes  and  an  ex- 
I  CMiriTe  consumption  of  carlx>hydrates. 


U.  Race. 

'•B0i!ii€fQiini?  a  little  more  definite  may  be  said  concerning  the  pref- 
ei^noe  of  diabetes  fnr  certain  ruees.  The  Semitic  race  is  in  an  espe- 
cial manner  predispo8e<l  to  this  disease.  Wliether  this  is  tnie  of  all 
Lbe  branches  of  the  Semitic  race  must  remain  uncertain^  but  the  {act 


62  VON  NOOHDEN— DUBETER  MELLITU8. 

may  be  asserted  with  p>o8itiveness  concerning  the  Hebrews  scattered 
throughout  Europe.  The  causes  for  this  8[>ecial  predisposition  of 
the  Jews  are  as  obscure  as  are  other  racial  ijeculiaritie^,  and  we  can 
offer  only  conjectures. 

in.  Sex. 

There  is  a  marked  difference  in  sexual  predisixjsition,  all  the  facts 
pointing  to  a  special  liability  of  males  to  suffer  from  diabetes. 
From  the  statistical  material  at  hand  I  may  (|Uote  the  figures  of  Fre- 
richs  and  Seegeu.  The  former,  among  4<X)  patients  with  diabetes, 
found  118  women;  the  latter,  232  women  out  of  a  total  of  938  patients. 
Similar  figures  have  been  published  by  other  obser\'ers. 


IV.  AoE. 

Age  is  also  of  decided  etiological  significance.  Diabetes  occurs, 
indeed,  at  any  age  j  even  nursing  infanta  have  been  ub8ei*ved  to  suffer 
from  the  disease,  but  such  cases  are  very  rare.  The  affection  lie- 
comes  a  little  less  iufretiuent  about  the  age  of  puberty,  yet  even  here 
it  is  of  uncommon  occurrence.  The  disease  when  it  occurs  in  chil- 
tlren  is  very  often  tlio  result  of  hereditary  influences;  one  fre«iuently 
sees  several  children  of  the  same  family  affected.  Diatetes  in  chil- 
dren is  also  worthy  of  note  from  a  i>rognostic  point  f>{  view,  for  it 
occurs  for  the  most  part  in  severe  form  at  this  ago  and  runs  a  rapid 
and  ineTpdtably  fatal  course.  There  are,  however,  exceptions  to  this 
rule,  as  R.  Schmitz  '*'  has  recently  shown  in  his  noteworthy  mono- 
graph. 

After  puberty  is  passed  diatetes  increases  rapidly  in  the  frequency 
of  its  occurrence,  although  the  highest  figure  is  not  reached  until  the 
fifth  decade  of  life.  The  facts,  however,  upon  which  this  statement 
rests  are  nt»t  altogether  reliable.  The  ages  given  by  diffei^ut  observ- 
ers are  those  of  the  ymtients  when  fii*at  coming  under  observation, 
and  there  are  no  figures  to  show  when  the  dise;ise  Ix^gan ;  but  the 
beginning  of  the  affection  may  often  date  back  many  yejirs. 

Toward  the  end  of  the  sixth  decade  of  life  diabetes  becomes  again 
of  less  frequent  occurrence,  not  only,  it  would  seem,  absolutely  but 
also  relatively  to  the  number  of  individuals  living  at  tbis  age.  When 
the  disease  makes  its  appearance  in  men  at  the  prime  of  life  or  on  the 
threshold  of  old  age,  it  is  usually  in  very  short  persons  whose  obesity 
has  existed  for  ten  or  twenty  yttars  and  now  becomes  complicated 
with  diabetes.  The  disease  is  seldom  very  sev^ere  when  it  is  devel- 
oped at  this  age.  In  woman  there  is  an  increase  in  the  fre^^ueucy  of 
diabalM  at  the  climacteric  (>eriod  (Bouchardat). 
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The  foUowing  table  shows  the  freciuency  of  the  disease  at  diffeir- 
atit  i^geo»  aoooniifig  to  the  experiences  of  Frerichs  and  Seegen: 
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Hereditary*  infliienoes  are  of  signifiimnc©  in  the  etiologj  of  dia- 
beteSy  although  by  no  means  t^j  such  a  degree  as  in  oliosit y  and  gout. 
The  direction  in  which  heredity  acts  is  variously  estimated  by  differ- 
ent writers,  unanimity  existing  only  in  relation  to  a  few  points. 
Among  tliese  are  the  already  mentioned  prevalence  of  the  disease 
ttmong  Hebrews  and  the  compariitively  fre<iueDt  seiziii'e  of  ehililren 
of  the  same  family  at  an  early  age  or  even  in  infancy*  On  the  other 
hand  indiviilmils  whose  parents  are  or  were  suffen^rs  from  diabetes 
are  attacketl  com[)amtiveJy  more  rarely.  The  influence  of  heredity 
ta  much  more  apparent  when  we  take  into  accomit  the  morbid  history 

only  of  the  direct  ancestors  but  also  of  the  other  relatives  (uncles, 

t8»  and  cousins).  Tmcing  the  history  in  this  way  Frerichs  was 
able  to  aasert  the  influence  of  heredity  in  10  per  cent,  of  his  cases, 
Seegen  in  14  per  c^nt.,  Schmitz  in  20  per  cent,,  and  Bouchard  in  25 
per  cent. 

Many  authors  search  still  further  after  an  hereditary  taint,  out- 
aide  of  the  actual  m^currence  of  diabetes,  and  note  the  frequency-  of 
other  constitutional  iiiiections  in  the  families  uf  those  sufrering  from 
the  diBeasa.  A  family  history  of  obesity  or  gout  is  regarded  as  of 
aspec^ial  significanci?.  Cnses  are  ix^ported  in  which  the  grandf*»ther 
WIS  diabetic,  the  son  gouty,  and  the  grandson  again  diabetic.  That 
Oiay  b©  called  hereditary  alternating  diabetes. 

VI.   Contagion, 

There  nx^  some  remarkable  cases  reported  in  the  literature  of  this 
diHOfMWi  which  speak  in  favor  of  the  x>ossible  transmission  of  diabetes 
from  ono  individual  to  another.  To  the  late  R.  Schmitz  is  due  the 
credit  of  having  dirf*ct*>d  attention  to  this  possibility.  Out  of  his 
rieb  eiperienoe  (2,320  cases  of  dial>etes)  he  was  able  to  gather  2(3  in- 
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Qces  of  this  kind.  Perarma  known  to  be  in  perfect  health,  with 
few  exceptions  married  i)eoi>le  and  usually  the  wives,  became  dial)6- 
tic  after  ha\ing  for  a  long  period  taken  care  of  a  pemon  with  diabetes, 
living  with  him  continuously  in  intituate  relations,  sleeping  in  the 
same  room,  and  often  kissing  him.  In  not  a  single  case  could  heredi- 
tary influences  l>e  alleged,  and  in  no  instances  was  the  one  last  at- 
tacked related  Viy  blood  to  the  first  sufferer*  Furthermore  there  waa  I 
nothing  else  that  could  be  looked  upon  as  a  cause  f<^r  the  occurrence  of  j 
ihe  dial>et*»s;  the  pei-sons  had  never  indulged  esjiecially  in  sugar, 
Ihey  had  not  8uffei-e<l  from  gout,  nor  waa  it  possible  to  allege  any 
other  etiological  moment,  Si-hmitz  oiiens  the  question,  therefore, 
whether  there  is  not  a  si^ecial  form  of  dialietes  which  can  be  trans- 
mitted from  one  person  to  another*  Similar  instances  are  related  in 
the  monographs  of  Reil  and  Th.  Henke»  Bouchanlat,  Seegen,  and  in 
numerous  reports  of  single  cases  of  diabet<?s.  Generally  speaking, 
however,  this  mode  of  origin  of  the  disease,  if  ever  active,  is  extremely 
rare.  And,  furthermore,  the  possibility  of  the  transmission  of  dia- 
betes from  one  individual  t^i  another  is  strenuously  contested 
(SenAtor)^  the  instanced  alleged  by  Schmitz  l)eing  explained  by  the 
fact  that  persons  living  together  are  naturally  exjxised  to  the  same 
injurious  influences. 

Vn<  Occupation, 

The  fact  that  the  disease  occurs  with  une<iual  frequency  among 
the  well-ttvdo  and  cultured  classes  on  the  one  hand  and  the  poorer 
ad  laboring  classes  on  the  other  points  to  the  dei^ided  etiological 
luence  of  occupation.  It  is  generally  acknowledged  that  diabetes 
attacks  city  dwellers  with  greater  fi-equency.  Still  it  must  he  re-  1 
meml>ered  that  the  disease  when  attacking  those  who  live  in  cities  is 
gi»nerally  much  earlier  and  moi-e  certainly  recognized,  while  in  the 
country  mt^ny  cases  of  dial>etes  occur  which  are  never  diftgnosed,  and 
only  too  often  pulmonary  consumption  appearing  later  is  looked 
upon  as  the  primary  disease. 

More  certfiin  is  our  knowledge  of  the  distribution  of  diabetes 
among  the  difl"erent  classes  of  those  Ii%"ing  in  cities.  In  Berlin  the 
absolute  numlier  of  cjises  in  the  upper  ten  thousand  is  greater  than 
that  in  the  lower  hundreil  thousand,  and  the  same  proportion  is  said 
to  exist  in  London.  In  other  words,  wealth  and  culttui'e  increase  thaj 
liability  to  diabetes  tenfold. 

Among  occupations,  those  predispose  especially  to  the  diseaae^l 
which  involve  exhausting  intellectual  labor  and  mental  excitement. 
i^Among  dialxHic  sufi'erera  w*f^  find  a  striking  numWr  of  scientists, 
musicians,  poets,  teachers,  statesmen,  merchants,  and  speculators. 
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And  then  a^ain  the  (liBeftse  attacks  with  special  predilection  those 
who  lead  a  luxurioiia,  aimless,  idle,  and  iinintellectual  existence.  Les 
extremes  se  tuncheni ! 

VLLL.  PsYomc  Influences. 

We  have  just  spoken  of  the  effect  of  psychic  infliieBces  in  as  far  as 
intt»lloctiml  activity  is  related  to  L>ccupatic»u,  yet  much  remains  to  be 
said  of  the  bearing  of  the  ment^il  condition  niwn  this  disease.  It 
may  be  remarked  at  the  nntH*^t  that  inLlividuHls  who  are  jiossessed  of 
gTBat  mental  activity  and  spi)ntaneity,  and  abo  those  who  in  ordinary 
life  give  the  impression  of  lieing  **  nervous/*  show  a  gi-eater  tendency 
to  contract  the  disease  than  those  of  phlegmatic  dis}MDsition.  Indi- 
viduals whose  feelings  and  thoughts  ai-e  greatly  disturbed  by  every 
insignificant  occurrence  are  found  with  proportionate  frequency 
iiong  tile  sufferers  from  dia]>etes.  There  are  many  carefully  ob- 
^rred  cases  on  record  in  which  a  speedy  outbreak  of  the  disease 
followed  a  sudden  fright  or  joy  or  some  other  (K*currence  causing  a 
disturlianee  of  the  mental  e<iuilibrium, 

IX.  Otheb  Discvses. 

1,  JnftcHoiva  Diseases, — It  has  often  been  sought  to  establish  some 
founection  lietween  diabetes  and  other  diseiises,  and  indeed  there  is 
hardly  a  disease  which  has  not  at  some  time  or  other  been  looked 
up4>n  as  the  exciting  cause  of  this  affection.  In  most  of  these  aises 
the  caosal  rehition  Ijetween  the  t^o  diseases  is  very  dt)ubtftd,  ftimish- 
ing  an  instance  of  the  confusion  of  post  hoc  and  propter  htK\  I  can- 
not refrain  from  rehiting  a  characteristic  example  of  this  kind.  I  was 
ealled  to  .see  a  patient  with  dialx'tes  who  told  me  that  his  tnjublewas 
the  result  of  a  severe  att^ick  of  influenza.  While  under  treatment  for 
the  influenza  liis  mine  was  examined  for  albumin  and  sugar ;  the  former 
a  present  in  small  amount,  the  latter  was  absent.  After  the  influ- 
\TJi  htul  subsided  the  quantity  of  urine  excreted  became  greatly  in- 
*4ised,  and  another  examination  showed  the  presence  of  sugar. 
Biuoe  tlmt  time  the  glvt'osuria  had  i>er8isted.  Soon  after  this  I  re- 
ived for  examinaticm  the  statement  of  a  life  insurance  examiner  con- 
ing this  patient.  The  man  had  applied  for  insurance  prior  to 
att^M'k  of  influenza,  and  an  examination  of  the  urine  made  at  that 
time  showed  tliat  it  contained  sugar.  In  this  case,  as  so  often  hiip- 
pesss,  the  iutercurrenoe  of  an  infectious  febrile  disease  temi>orarily 
iiiteiTupted  the  glycosuria.  The  patient*s  statement  was  made  in 
perffHjtly  good  faith,  for  he  Iiad  not  been  informed  of  the  discovery 
of  iingar  in  his  urine  before  the  attack  of  influenza.  A  simikr  ex- 
You  II.— 5 
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planation  may  well  l>e  imagined  for  many  casefe  in  which  diabetes  if 
said  to  have  followed  an  attack  of  acute  infectious  disease.  We  may 
assume  that  not  infreciuently  the  tlisease  was  present  prior  to  the 
attack,  but  that  the  symptoms  were  so  slight  as  to  pass  unobserved,  no 
mention  of  them  being  made  to  the  family  physiciao.  But  after  an 
intercurrent  attiick  of  some  infet-tious  disease  the  patient  foeln  weak 
and  convalescence  is  slow,  the  urine  is  examined  and  a  diagnosis  of 
diabetes  is  estjiblislied. 

But  it  cannot  be  denied  tliat  acute  infectious  dise^ises  may  actually 
cause  diabetes.  Observations  made  during  the  past  few  years,  which 
have  taught  us  to  recognize  a  certain  f(>rm  of  diabetes  as  an  organic 
disease  (pancreatic  diabetes),  have  made  this  relationsliii*  moi^  ex- 
plicable. We  BO  often  observe  organic  affections  (involving  the  hearty 
kidneys,  liver,  neiTes,  etc.)  occurring  as  setiuelro  of  acute  infectious 
diseases,  that  wo  may  also  regard  a  secondary  affection  of  the  imn- 
creas  as  altogether  possible  and  even  probable.  There  is  a  wide  field 
her©  for  more  exact  observations* 

Eqmdly  uncertain  are  the  reiK>rts  alleged  of  the  occurrence  of  dia- 
betes after  severe  hemorrhages,  frequent  child-bearing,  extensive 
eczema  and  other  skin  eruptions.  We  have  reports  for  the  moHt  part 
of  isolated  cases  only,  the  value  of  which  as  a  basis  for  generalization 
oonceming  any  disease  is  very  slight. 

Worthy  of  more  especial  consideration  as  etiological  factors  are 
obesity,  gout,  nervous  diseases,  diseases  of  the  pancreas,  and  syphilis. 

2.  Obesity.— Th^i  diabetes  and  obesity  are  frequently  associated^ 
is  an  nld-e8tablishe<l  fact.  It  almost  always  happens  that  the  obesity 
comes  on  first  and  exists  for  a  number  uf  years  before  sugar  appears 
in  the  urine.  It  is  usually,  therefore,  not  until  after  the  fortieth  year 
that  the  sugar  first  begins  to  l>e  excreted.  The  diabetes  associated 
with  obesity  is  commonly  of  a  benign  nature,  and  a  slight  glycosuria 
may  exist  for  years  or  even  decades  without  affecting  the  patient^s 
powers  to  any  appreciable  degree.  It  may  even  disappear  com- 
pletely, for  instance  after  the  institution  of  a  suitable  diabetic  regi- 
men, but  returns  again  if  the  patient  groi*T3  lax  in  his  observance  of 
the  prescribed  mode  of  living- 
Much  more  unfavorable  are  those  cases  in  which  both  obesity  and 
diabetes  are  develoj>eil  in  early  life.  Under  such  conditions  one  may 
see  an  hercidean  frame,  both  fat  and  strong  in  muscle »  ml  mi  red  for 
its  pjowerful  proportions,  waste  away  and  become  reduced  to  a  mere 
skeleton  in  a  few  months* 

The  following  figures  give  an  idea  of  the  frefiuency  of  the  coinci-  , 
deuce  of  diabetes  and  ot>esity:     Frerichs   had  59  case^  of  ol>eaity 
among  400  diabetic  patienta,  or  15  per  cent.,  Seegen  30  per  cent., 
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land  BoQclMird  45  per  cent.     It  hi^^  Ijeen  remarked  by  some  (Bou- 

Fdiard,  Kisch)  that  iu  families  in  which  obesity  m  common,  one  or 
another  meral>er  who  in  himself  riot  ol>e3e  suffers  from  diabetes.  Of 
Bouchard *8  patients  30  per  cent,  gave  a  history  of  obesity  among 
their  ancestors* 

In  the  treatises  on  dialjetos  in  the  t^^xt-liooks  the  ^-iew  is  gener- 
ally  held  that  iliabetes  occurs  secondarily  to  obesity,  and  this  form  uf 
the  disease  is  therefore  designated  as  **  lipogeuous  diabetes/*  Kisch 
in  particuhir  holds  to  this  view.  Others  express  themselves  with 
gn^at  resene  concerning  the  exact  relation  existing  l>etweeu  the  two 
affections,  although  admitting  the  fact  of  such  relation*  Seegen  l>e- 
lieves  that  obesity  is  freciuently  a  jirecursnr  of  diabetes.  I  myself 
have  already  expressed  the  opinion,  in  my  work  on  **  The  Pathology 
of  Metabolism/*  that  our  present  knowledge  of  the  mutual  relations  of 
carliohyilrate  and  fat  exchange  permits  of  a  more  profound  under- 

.  atauding  of  the  interdependence  of  diabetes  and  obesity  than  is  ordi- 

pnaiily  admitted.  I  have  already  laid  stress  upon  the  belief  that, 
in  every  ease  of  true  tlial>etes,  not  only  the  exudation  of  carbohy- 
drates but  also  their  conversion  into  fat  must  be  restricted.  Were 
the  first-named  function  alone  interfered  with  there  could  be  no  long- 
continued  and  excessive  glycosuria,  especially  if  the  diet  were  one 
|XH)r  in  carbohydrates,  so  that  the  entire  amount  of  sugar  thr^j^in  into 
the  circulation  would  l>e  comparatively  small  and  very  much  below  that 
onlinarily  taken  up  from  the  intestinal  amal  of  a  healthy  man  li%4ng 
upon  an  unrestricted  mixed  diet*  In  such  a  case  the  carbohydrates 
nut  consumed  in  the  muscles,  glands,  etc.,  would  he  seized  upon  by 
the  fat-forming  cells  and,  through  welding  together  of  the  molecules, 

,  be  compressed   into   fat,  just  as   occurs  in   the  healthy   organism. 

jHyperglycfemia  and  glycosuria  can  follow  only  when  the  fat-forming 
well  as  the  oxidizing  cells  have  lost  thoir  power  of  arresting  the 

^angnr  molecule.  It  is  possible  that  both  the  consumption  (oxidation) 
and  the  storage  (fat  conversion)  of  the  material  are  interfereil  with 
by  a  common  ciiuse,  as  for  example  the  resistance  of  the  diabetic  tis- 
mxen  to  glycogen  formation,  but  on  this  point  we  have  as  yet  no  cer- 
tatQ  knowledge. 

The  following  consideration  seems  to  me  to  be  justified  by  what 

^^liaa  just  gone  liefore.     It  may  be  conceived  that  there  are  cases  in 
rliich  at  first  the  power  to  bum  up  sugar  in  the  organism  is  alotie 

rintrrfcre^l  with,  wliile  the  coi» version  of  carlH)hydrates  into  fat  still 
goe«  on.  Under  these  circumstances  the  working  cells  of  tlio  bcnly 
are  richly  bathed  in  a  nutritive  sugar  solution;  nevertheless  they  are 

latanred  because  they  cannot,  or  at  least  can  only  \nth  difficulty,  seize 

ftirifm  *hp  sugar  molecule.     As  a  consequence  of  this  there  occurs  a 
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soi*t  of  tisBue  limiger  which  excites  reflexly  a  sharper  appetite  and 
leads  to  the  ingestion  of  a  greater  (luantity  of  food,  The  hitter  re- 
BultB  directly  in  an  increased  deponit  of  fat.  Such  individuals  are 
diabetic,  only  they  do  not  excrete  sugar  externally  through  the  urine 
but  rather  into  the  freely  accessible  layer  of  adifxise  tissue.  The 
ailiposig  maski^  the  diabetes ;  we  have  to  do,  in  fact,  with  a  **  diabeto- 
geuous  obeaity/'  as  I  call  the  condition  in  opposition  to  the  common 
teaching  of  a  **lipogenous  diabetes," 

A  logical  analysis  leads  us  to  the  following  schema: 

a.  There  are  cases  in  which  the  consumption  of  sugar  and  its  con- 
version into  fat  are  simultaneously  restricted — ^glycosuria  of  varying 
degrees  of  gravity  and  emaciation  (ordinary  diabetes). 

b.  There  are  cases  in  which  only  the  burning  up  of  sugar,  and 
not  its  conversion  into  fat,  is  interfei*ed  with, — obesity  without  glyco- 
suria (masked  dial^tes) ;  these  pa^ss  reailily  at  a  later  i>eriod  into 

c»  Cases  in  which  the  consumption  of  sugar  is  restricted  and  the 
heaping  up  of  carbohydrates  in  the  fatty  tissues  is  also  more  or  less 
interfered  \*ith — ol>esity  with  consecutive  glycosuria  (ordinary  dia- 
betes of  the  adipose). 

I  regard  this  theory  as  by  no  means  filling  all  the  gaps  existing  in 
the  present  state  of  our  knowledge,  but  I  think  that  the  teaching  as 
far  as  it  goes  is  warranted.  The  ffict  of  a  relationship  between  dia- 
betes and  obesity  is,  in  the  light  of  my  theory,  no  longer  question- 
able, but  follows  logically  from  the  connection  which  has  been  found 
in  recent  yearn  to  exist  l)etvveen  carbohydrate  metabolism  and  fat  for- 
mation* It  may,  indeed,  be  said  that,  even  if  practice  hail  not  long 
since  spoken  correctly,  theory  wotdd  have  forced  us  to  constnict  an 
hypothetical  relationship  between  <lialxites  and  obesity. 

3.  Gout. — The  frequent  coincidence  of  gout  and  diabetes  has  been 
often  remarked  ufion.  In  Germany,  where  gout  is  not  common,  the 
opiwrtiinity  for  observations  of  this  kind  is  not  often  presented,  and 
it  is,  therefore,  not  to  be  wonder*  ^d  at  that  we  have  to  look  for  illus- 
trations of  this  relationship  to  English  and  French  authors  espe- 
cially. Their  writings  are  rich  in  ol>8er\*ation  of  this  kind.  Among 
Englishmen,  Prout,  Bence  Jones,  Lauder  Bnmton  and  Sir  Dyce 
Duckworth  have  esi>ecially  emphasised  this  pf>int;  of  the  French 
writers  we  may  mention  Claude  Bernard,  Brongniart,  Charcot, 
Boucliardat  and  Boucliard. 

The  connection  declares  itself  in  variouB  ways.  Often  typical 
gout  occurs  in  middle  life ;  later  the  attacks  cease  and  glycosuria  a[>' 
I^earH,  Again  caries  are  observed  in  which  attac^ks  of  gout  alternate 
with  glycosuria  (dial>ete8  altemans).  In  a  third  group  gouty  symp- 
toms and  glycosuria  are  present  at  the  same  time.     Most  of  the  cases 
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of  this  kind  reported  were  of  slight  gravity,  interfering  little  or  not 
at  all  with  nutrition,  and  not  incompatible  with  a  long  life.  Less 
benign  were  thfjse  in  which  diabetes  existed  first,  the  gouty  symp- 
toms appearing  Liter  (Bouchardat) . 

It  has  been  preyiously  remarked  that  sufferers  from  diabetes  not 
uncommonly  present  an  ancestral  history  of  gout  (hereditary  alter- 
nating gout). 

An  insight  into  the  intimate  relation  between  gout  and  diabetes 

'  has  not  been  vouchsafed  us.  Our  knowledge  on  this  point  is  much 
leas  eei-tain  than  on  the  connection  VK>tween  obesity  and  dial:>etes,  and 
very  natomlly,  since  we  know  ahnost  nothing  of  the  true  nature  of 

^  gout*  We  are  ignorant  of  the  chemical  prricesses  which  lead  to  an 
increased  formation  and  excretion  of  uric  acid,  and  the  many  tomes 
which  have  been  WTitten  on  this  subject  contain  only  the  smallest 
f  I  its  of  real  knowledge,  the  rest  being  pure  hypothesis.     Any 

i  study  of  the  intimate  connec*tion  existing  between  diabetes 

and  gout  would  therefore  l>e  unprofitable, 

4,  ycrvons  J}iseascs, — Diabetes  is  so  often  observed  in  individuals 
suffctring  from  disease  of  the  nervous  system  tliat  a  relationship  of 
I  and  effect  eiuinot  be  gainsaid,  but  there  is  much  discrepancy 

[among  writem  as  to  the  ext-ont  to  which  this  relationship  exists. 

^  Naturally  every  anomaly  of  the  nervous  system  in  diabetics  is  not  to 
bo  regarded  as  the  exciting  cause  of  tlie  glycosuria;  for  conmionly 
enoogh  the  case  is  reversed,  dialK'tes  Ixnng  the  primary,  and  the  ner- 
vous affection  (for  example  neuralgia,  neuritis,  or  neurasthenia)  the 
condition.     But  even  when  this  is  carefully  kept  in  view, 

tetery  i^hysician  who  has  had  many  cases  of  diabetes  in  his  iirac!tice 

*fmn  call  to  mind  a  numlx^r  of  instances  in  which  the  dial>etes  has 
made  its  ap|>earance  during  the  course  of  some  nervous  malady. 

But  when  we  go  further  and  attempt  to  trace  a  connection  between 
dial>etes  and  any  special  lesiomi  of  the  nervous  system,  we  tread  at 
once  upon  uncertain  ground.  There  is  little  that  can  be  said  on  this 
point     Glycosuria,  as  a  chronic  affection,  follows  cerebml  lesions 

'  much  more  fre^juently  than  it  does  spinal  or  peripheral  alteration* 
Among  functional  nen^ous  diseases  neurasthenia  leads  in  an  etiologi- 

Ldil  sense,  hysteria  Iwing  far  behind.     Diabetes  occurs  also  in  the 

Htuwi&a,  yet  the  statistics  of  asylums  show  a  smaller  pen^entage  of  dia- 
betioi  than  do  those  of  general  hospitals.  From  a  comparison  of  the 
statistics  of  the  Cliarite  FFospital  in  Berlin  I  gather  the  following: 
Daring  the  years  lHW-1808,  23,825  patients  were  tn^ated  in  the  four 
ntiMliad  divisions,  among  whom  were  67  diabetica,  or  one  diabetic 
lor  every  ^^^y  patients;  during  the  sanje  period,  in  the  psychiatric 
clioio  of  the  Charitc,  tmt  i>f  2,5:^5  patienta  not  one  suffering  from 
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(Iial>ete8  was  found.  These  figures  are  large  euough  to  deserve 
attention. 

If  now  we  tiirii  from  this  general  Bur\'ey  to  a  consideration  of  the 
more  impniiant  details,  we  find  moat  woiiliy  of  note  those  cases  in 
which  diabetes  hits  followed  immediatelj  n]>oii  an  injury  or  concus- 
sion  of  the  brain.  Cases  of  this  kind  are  always  most  striking  and 
belong  to  those  against  which  objections  can  least  often  be  urged. 
As  regards  the  cUmt-al  forms  of  the  disease  so  occurring,  we  find 
everj''  grade  of  ti^ansitiou,  from  an  insignificant  glycosuria  lasting  only 
a  few  days  or  hours  up  to  a  disease  presenting  a  complete  picture  of 
chronic  diabetes  niellitiis. 

We  are  fortimutely  in  position  to  arrive,  tkrough  the  results  of 
oxi>eriments,  at  an  understanding  of  those  cases  of  tempararif  glyco- 
suria which  follow  an  amito  brain  injury,  whether  this  have  Ixien  pro- 
duced by  external  violence,  by  intracranial  embolism,  or  by  rupture 
of  a  vessel.  We  must  recall  Claude  Bernard's  2>^'^'??*e,  and  also  the 
fact  that  the  same  result  has  l:>een  obsen^ed  to  foUaw  other  acute  in- 
juries of  the  most  varied  character  to  the  ner\H:>U3  system  in  animids. 
The  reference  to  these  experimentiil  resxilts  is  certaiidy  justifiable,  and 
all  authors  admit  it.  We  have  t<^  assume  that  a  centrifugal  irrit?ition 
passes  from  the  injured  portions  of  tlio  central  nervous  sv'stem  to  the 
liver,  causing  this  organ  to  give  up  its  stores  of  glycogen.  As  then 
the  consumpti*)n  of  sugar  does  not  keep  pace  with  the  over-saturation 
of  the  blood,  acute  temporary  hyperglyca>mia  and  glycxjsuria  result. 

Possibly  now  we  are  also  warranted  in  assuming  that,  follomng 
upon  a  sudden  injury  of  this  stJii,  a  permanent  imtation  i>roceeds, 
directly  or  reflexly,  under  certain  circumstances  from  the  organiciiUy 
injured  or  functionally  tbseased  portions  of  the  nervous  system,  and 
is  transmitted  tti  the  glycogen-storing  organs  (muscles,  liver,  and  other 
glands)  and  these  exeit  a  continuous  opposing  influence  to  the  accu- 
mulation of  glycogen.  This  disturbance  leads  further  to  h>T>er- 
glycsBmia  and  glycosuria. 

I  must  not  neglect  to  mention  that  the  participation  of  the  pancreas 
is  alleged  even  in  neurogenous  diabetes.  In  accordance  with  this 
doctrine  we  must  assume  that  influences  of  either  a  restricting  or  a 
stimulating  character  are  reflexly  transmitted  to  the  pancreas  from 
the  diBeased  nervous  area,  and  these  cause  a  disturbance  of  function. 
Opposed  to  this  conception^  however,  is  the  fact  that  even  in  the 
most  marked  lesions  of  the  nervous  plexus  suiTounding  the  pancreas, 
only  transitory  glyoosnria  at  the  most,  never  permanent  diabetes,  is 
produced.  This  objection  is,  of  course,  not  absolutely  coBclusive, 
but  all  explanations  of  what  actually  takes  place  in  neurogenous  dia- 
betes must  be  regarded  as  yet  as  purely  theoretical. 
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F.  A-  HofiFmann'*  has  endeavored,  from  the  study  of  a  rich  coUecj- 
tion  of  clinical  material,  to  form  a  picture  of  the  peculiarities  of  neu- 
^  rpgenous  diabetes.     In  this  form  of  diabetes,  ho  maintains,  obesity  is 
never  develox>ed.     He  gives  f m-ther  the  following  differential  table : 


KKUBOOEHOtTS    DtABETSB. 

Occurs  with  preponderating  frequeocy  In 
men. 

hurts  is  DO  tendency  to  the  f  urmation  of 
furuncles,  carbuncles^  or  ciituract. 

Hab  no  connectioQ  witb  gout. 

imwmj  if  tbo  bmin  aiTeciion  is  cura- 
b]e»  and  tben&lwaya  iu  a  comparatively 
filiori  time.  In  other  cases  it  causes 
death  within  two  years. 


I>IABETE8  OF  THE  OuBSR. 

Oc^nirs  as  frequently  In  women  as  in 
men. 

There  \a  a  Btrong  tendency  to  such  form- 
ations. 

Is  often  connected  with  gout. 

Is  very  chronic,  oftrn  losting  ten  or 
twenty  years. 


5.  Dmmm  of  the  Pancreas.— Hince  the  wonderful  discoveries  of 
voD  Mering  and  Minkowski  particular  attention  has  very  naturally 
directed,  in  the  study  of  diabetes,  to  the  pancreas.  But  it 
rould  l>e  belittling  the  senices  of  earlier  investigators  not  to  mention 
le  fact  that  the  imiwirtance  of  pancreatic  disease  in  the  etiology  of 
diHl>et«>s  was  signalized  a  hnndied  years  ago  by  Cawley,  and  since 
his  time  by  many  other  writers  (for  example,  Bouchardat,  Fried- 
reich, Baml>orger,  Frericlis,  Senator,  and  Seegen) ,  Still,  these  obser- 
vations were  little  more  than  i*ej>orts  of  cases,  and  an  opinion  as  to 
^ibe  (*xiiisal  rtdatiou  present  was  never  clearly  formulated  until  Ljin- 
areattx,  in  1H77,  on  the  strength  of  numerous  clinical  and  anatomical 
ohsenations,  descril^ed  a  si>ecial  form  of  dialietes  under  the  name  of 
^diabHe  paiifreatique  ou  likibHe  viai*jn\  This  form  was  said  to  be 
mracterized  by  a  sudden  onset,  unusual  malignancy  of  course,  rap- 
idly progressive  emaciation,  rapid  loss  of  strength,  and  a  special  ten- 
^dency  to  pulmonary  tuljcrculosis  as  a  complication*  Lancereaux*s 
3,  wliich  were  reported  at  length  by  Lapierre  in  his  These  de 
I'aris,  had  excitetl  a  good  deal  of  well-deserved  notice  among  clinicians, 
but  were  on  the  imint  of  being  forgotten  again  when  the  discovery  of 
tjierimentally  induced  imncreatic  diabetes  revived  a  rect>llection  of 
bcm  and  lH)re  striking  witness  t^)  the  clinical  acumen  of  Lancereaux. 
linee  then  the  number  of  eases  reported  of  diabetes  associated  with 
lisinases  of  the  pancreas  has  assumed  considerable  i)roportions.  An 
explanation  of  the  mode  of  origin  of  diabetes  in  disease  of  the  pan- 
^oreos  cannot  be  again  entered  upon  here,  as  it  has  already  been 
ited  of  at  length  elsewhere  (pp,  54.  58,  70). 

In  the  light  of  our  present  knowletlge  based  n|x>n  the  facts  of  ex- 
ittil  [)atliology  and  clinical  exi>erieMce,  the  existence  of  pan- 
diabeU's  can  no  longer  be  doubted,  although  it  may  still  be 
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questionable  whether  the  elimcal  picture  drawn  by  La-ncereaux  is  cor- 
rect in  all  its  details.  It  will  be  the  task  of  clinical  medicine  to  com- 
plete this  picture  and  to  correct  its  defects.  We  may  then  hope  to j 
gain  such  an  insight  into  tbis  condition  as  to  be  able  to  diagnosa^ 
ititnt  vUam  the  tlisease  of  the  pancreas  which  holds  an  etiological  re- 
lation to  diabetes,  or  in  other  cases  to  exclude  it.  A  noteworthy 
beginning  has  already  been  made  in  this  direction,  but  in  the  mean 
while  we  cannot  ignore  the  fact  that  many  obstacles  are  still  to  be 
overcome  before  we  establish  satisfactcvrily  the  doctrine  of  pancreatic 
diabetes  in  man.  In  the  first  place,  there  are  numerous  cases  on 
record  in  which  extensive  lesions  of  the  pancreas  have  l>een  found  post 
mortem*  although  duriug  life  there  was  no  glycosuria  (see  the 
mnnograph  of  L  Seitz  oil  Necrosis  of  the  Pjincrfas).  Then  there 
are  alst>  very  many  Ciises  of  diabetes  reporteil  in  which  the  most  care- 
ful examination  of  the  pancreas  has  failed  t*>  bring  to  light  the  exis-j 
tence  of  any  Ipsions  in  this  organ*  Some  authors  go  so  far  in  the 
caaes  as  to  inculpate  the  pancreas  in  s[iite  of  the  absence  of  any  ana 
ti>mical  lesion,  alleging  in  supj>ort  of  their  view  tho  indubitable 
that  an  oiigan  may  be  functionally  disease*!  although  all  our  knowil^ 
melhtMls  ijf  research  are  unable  to  detect  any  anatomical  basis  there- 
for- Thifi  assumption  is  leased  upon  the  attempt  to  explain  all  cases 
of  diabetes  from  on©  uniform  8tandiK>int,  viz.,  that  an  alteration  of 
the  pta>cre»B  must  always  either  be  the  i^rimary  cnuse  of  diabetes  < 
the  it  mtisl  act  as  the  necessary  connecting  link  lietween  some  re-^ 
mnrte  Gftose  and  the  outbreak  of  the  disease  (see  alw>ve,  in  the  sec*tiou 
cm  Neurogenous  Diabetes) , 

This  arguiDeai  mimifestly  goes  t<*o  fur.  It  cannot,  indeed,  be 
poAiliTely  dtspiYived,  but  neither  can  it  be  established  as  correct;  yet 
men  take  it  into  regions  of  utt^r  darkness  where  the  door  is  flung 
wiile  open  to  the  most  boundless  and  inconsecjuential  si>eculations. 
If^  at  this  early  period,  we  attempt  to  bring  every  case  of  diabetes 
tnlo  relatioiis  with  the  pancreas,  we  run  the  risk  of  impeding  the 
liealthj  development  of  our  knowledge  concerning  the  dis^aae,  just ; 
it  W18  at  one  time  restricted  by  a  one-sided  view  of  the  action  of  tb« 
liver  in  the  causittion  of  diabetes.  It  is  still  necessary,  bearing  weU 
in  mind  what  has  already  been  accomplished,  to  collect  and  eriti- 
edljr  aift  a  great  many  more  clinical  and  patht»li^icAl  facts  l»efore  we 
oui  arrive  at  any  certainty. 

6.  StfphUiif, — A  few  words  must  be  said  concerning  the  rehition  of 
nyphilis  to  diabetes*  It  cannot  be  denied  that  evideniNp^s  of  syphilis 
luive  been  found,  either  during  Ufe  or  pn^t  mortem,  in  very  many 
tm»m  of  diabetes,  a  fact  tliat,  in  view  of  the  wide  dissemination  olj 
qrpbilia,  aaed  aseile  no  wonder.      Lsolatinl  ctmm  of  iliabetdB  haT 
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ofteu  in  times  imsi  l>een  referred  to  sypliilis  ft^r  their  exciting 
cause.  They  were  cases  in  which  diseasG  of  the  cerebral  arteries  and 
^f  the  brain  itself  had  been  eaiined  hy  the  actirm  of  the  syphilitic 
'poison,  and  if  it  be  admitt^ed  that  dialjeteB  may  l>e  prfKhiced  by  in- 
tlnf?act>s  omHDating  from  the  central  nervous  system  it  follows  as  a 
«  !•  nee  that  diabetes  may  stand  in  imiJiediat^^  cansnl  relation  to 

fc,  ,  .  -  This  assiiniption  has  an  important  therapeutic  as pei-t  in 
view  of  the  fact  that  neurogenous  diabetes  is  most  frequently  curable 
disappears  coincidently  with  the  subsidence  of  the  cerebral 
fection. 
Furthermore,  it  is  certainly  of  importance,  in  this  connection,  to 
lxaminf»  into  diseases  of  the  pancreas  of  syphilitic  orif;:in.  Amon^  all 
ie  ehiinges  of  the  jjand'eas  leading  to  the  prcnluctinn  of  dialietes 
simple  atnjphy  and  sclerosis  (overgrowth  of  the  connective  tissue  at 
the  ex|>eu8e  of  the  paiYmchyma)  seem  to  be  the  luost  frt^pient.  It 
hiiH  not  yet  been  decided  linw  far  these  diseases  may  l)e  caused  by 
syphilis,  either  directly  or  as  a  i*esult  of  an  intervening  emhirteritis. 
The  determination  of  this  question  is  also  of  importance  in  a  thera- 
,  j»eutic  sense. 

On  the  other  hand  it  is  going  decidedly  too  far  to  assert  flatly,  as 
lime  authors  do,  that  dial)etes  is  a  syj»hilitic  disease.  This  theory 
advocatetl  by  Schnee  in  his  monograph  on  Diatetes.  He  holds 
that  all  cases  of  diabetes  are  refenible  to  an  hen^ilitary  predisposi- 
tion, indeed  that  they  are  all  nssfx^iated  with  hi^reditary  syphilis. 
Hueh  a  vit*w  must  Im>  absoUit^'ly  rejoctt*d,  for  it  is  altogether  insuffi- 
cient and  ifl  opposed  by  the  results  of  a  careful  analysis  of  all  tlie 
imnt*«tic  points  in  numerous,  I  might  say  m(>st,  cases  of  diabetes* 
I<ire  thjin  that,  it  may  be  remembered  that  dialietes  was  a  disease 
lizeil  by  Greek  and  Koman  physicians,  while  syphilis  is  8U|>- 
iised  to  have  been  cfimmunicated  to  Europeans  by  the  Indians,  after 
lie  dist^tirery  of  America,  as  if  in  revenge  for  their  discovery  and 
aimihihitioQ  (C.  Binz*'). 

ilMICAL     PATHOLOGY     AND     METABOLISM     IN 
DIABETES. 


I.  The  GLYCostimA, 

Gly(*osuria  st^inds  out  most  prominently  among  all  the  f^ymptoms 
of  dial)*^f**H.       We   have  alif^ady  seen  tliat   "dial*etes  mellitus''  and 
*glycfmuria**  are  not  notionaU}'  coincident.     The  first  term  is  em- 
ployed to  denote  the  disease  in  its  entirety,  the  second  to  express  a 
i|/  -non  conHe<iuent  ai>nn  nn  unknown  process  concerning  tlie 

tlii^         are  of  which  tntr  kiumled^r  is  its  yet  pundy  hsjiothrticjd. 
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For  the  physician,  however,  glycosuria  is  more  than  a  symptoE 
iu  the  ordinary  me^ining  of  the  word.  It  is  for  him  in  every  case 
the  olijert  of  special  study  and  in  every  case  the  object  of  therapeutic 
eonfliil*^ration.  In  many,  I  might  say  in  most,  of  the  meaenres  taken 
the  physician  thinks  more  of  repressing  the  glycosuria  than  of  re- 
moving the  diabetic  diathesis.  He  is  right  in  so  acting,  for  in  so  far 
as  he  con te mis  agaiast  tlie  s\  lupturu  which  is  amenable  to  ti'eatment 
he  helps  the  patient;  ho  takes  away  from  the  disease  a  weapon  with 
which  it  threatens  life.  In  order  to  Wi  able  to  do  this  with  success, 
while  avoiding  the  attjieliing  of  nndue  importance  to  the  symptom, 
a  clear  insight  into  the  symptomatic  forms  of  glycosuria  and  the 
metabolic  significance  of  this  plienomenon  is  necessary, 

1.   The  IktUp  Amomti  of  Sugar  Excreted,  and  its  Esfimafion. 

The  amount  of  sugar  excreted  varies  greatly  in  different  cases  and  i 
also  at  tbfl'erent  times  in  the  course  of  the  same  case.     Home  diM 
betiea  excrete  only  a  few  grams  daily  or  even  none  at  all,  while  iiil 
others  the  quantity  of  sugar  passed  in  the  mine  in  the  twenty -four" 
hours  may  amount  almost  to  a  kilogram  (two  pounds  avoirdupois). 
Such  excessive  figures  are,  however,  very  rarely  met  with,  although 
a  daily  excretion  of  from  WO  to  r*0O  grams  (one-half  to  one  pound) 
is  not  uncommon. 

It  is  important  to  know  the  total  rimonnt  excreted  in  a  given  case. 
To  determine  this  the  iiatient  must  bo  instructed  U^  save  all  the  urine 
pas.sed  in  the  twenty-four  hours  iu  a  common  recejibicle.  This  quan- 
tity is  carefully  measui'ed,  and  then  a  sample  is  subjected  to  a  quan- 
titative analysis  fi»r  sugar.  It  is  very  imi»ort/int  to  mix  tngether  all 
that  is  passed  in  the  tw^enty-four  houi*s,  since  the  amuuut  of  sugar 
may  vary  considerably  in  the  single  portions  voided  at  different 
times  of  the  day. 

After  the  percentiige  of  sugar  has  been  determined  and  the  total 
amount  of  urine  passed  has  been  measured,  we  have  still  not  done 
much  to  aid  us  in  judging  of  the  giiinty  of  the  case.  We  often  hear 
the  laity  and  even  physicians  express  themselves  somewhat  ae  follow  s : 
"As  regards  the  patient  X  matters  are  not  so  bad,  for  he  excretes  only 
2  j>er  cent,  of  sugar  in  the  urine ;  but  Y  has  a  very  grave  form  of  dia- 
Iw^tes,  for  he  always  has  0  [>er  cent,  or  more  of  sugar  in  his  urine;*' 
or  similar  comparisons  are  made  concerning  the  daily  amounts  ex- 
creted, as,  for  example,  a  ciise  with  a  daily  excretion  of  50  grams 
IB  regarded  without  further  consideration  as  less  severe  tliau  one 
whose  urine  contains  250  grams  in  the  twenty-four  houi-s.  Com- 
parisons of  this  kind  are  justified  only  when  the  diet  in  the  given  c^isea 
is  exa*.'tly  tlie  mime,  but  they  are  utterly  worthless  and  misleadit] 
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tbe  food  of  the  two  patients  varies  in  quantity  and  quality. 
When  the  nature  of  the  diet  is  taken  into  consideration  it  may  well 
be  that  the  diseiise  will  be  found  to  be  actually  much  more  grave  in 
the  patient  who  excretes  the  daily  amount  of  only  50  grams  than 
in  the  one  wh<>  passes  250  grams.  This  woidd  V)e  true,  for  exam* 
pie,  if  the  first  patient  carefully  avoided  the  ingestion  of  fcMxl  cou- 
tainiug  carWhydrate^,  while  the  second  indidged  freely  in  articles 
neh  in  these  substances. 

2,  Tl*e  FarioHs  Ikxjrees  of  Glycomina  and  their  OsviUalions, 

Th©  question  that  has  always  to  be  determined  in  judging  of  a 
giren  case  is :  To  what  extent  is  the  individual  able  to  consume  carbcv 
bydiutes  in  his  body?  We  have  seen  that  the  healthy  man  is  fidly 
prepained  to  deal  with  very  large  quantities  of  carbohydrates  by 
U»  burning  a  part  at  once^  thereby  meeting  the  re<:|uii"ement8  of  heat 
production  and  Libor,  (2)  storing  up  a  second  portion  in  the  form  of 
glycikgen^  (3)  slowly  converting  another  jwrtion  into  fat,  and  (4)  ex- 
creting a  fourth,  veiy  small,  part  in  the  urine,  in  cases  in  which 
carlM>hydrate8  have  been  ingested  in  unduly  large  amounts  and  at 
short  intervals.  Now  in  a  diabetic  the  fii-st  three  of  these  motles  of 
sugar  disposal  are  in  some  way  interfered  with,  and  the  extent  of  the 
fourth  serv^es  as  a  measure  of  the  degree  of  this  interference.  The 
more  of  a  given  <|uantity  of  sugar,  introduced  into  the  organism  for 
purposes  of  pstimation,  that  appeai-s  again  in  the  urine,  the  more 
Iirrmonnced  will  the  interference  with  the  consumptidn  of  sugar  Ije 
regarded.  Naturally,  in  order  to  find  the  degree  in  which  the  sugar 
e\  M  occurs,  we  must  have  a  standartl  measure  which  we  can  use 

A>  !  ^  for  our  c^lcidiitions. 

A  proceilure  which  was  suggested  ludeiiendently  of  each  other  by 
I.  Seegen  and  M.  Traube,  and  which  has  been  found  to  answer  the 
ptsrpoee  ailmirably  in  practice,  is  the  following:  The  condition  of 
the  mine,  when  the  patient  is  on  a  diet  absolutely  free  from  carbo- 
hydrateis,  is  first  ascertained.  According  as  it  is  then  free  from  sugar 
_or  not,  a  distinction  is  made  between  mild  and  severe  cases.  I  prefer 
Ufie  the  term  mild  and  severe  glycosuria. 

a,  Mikl  Ghji^muria, — This  is  characterized  by  the  fact  that  the 
urine  becomes  suj^r-free  within  a  few  days  after  all  carlrnhvilniteH 
hsve  liecsu  withdrawn  from  the  diet,  and  only  when  the  carbohydrates 
«re  Agiaiii  i  W       agar  reappear  in  the  urine.     Let  us  under- 

sfamd  deji  us  present.     Even  when  carbohydrates  are 

withdrawn  from  the  diet  the  organism  is  by  no  means  sugar>free. 
Stucat*  is  continually  formnd  from  the  albumin  and,  as  I  believe,  under 
eertiuxi  oircumtitauoeti  from  fat  as  well.     But  aU  these  cai-bohvdnttes. 
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set  free  in  the  body  during  recessive  metamorphosis  of  kiglily  con- 
stituted molecules,  are  formed  very  slowly^  and  a  sudden  flooding  of 
tlie  organism  with  carbohydrat^sa  can  never  occur  in  this  way.  If 
the  dial>etic"8  power  of  consuming  carbohydrates  is  only  moderately 
restrictetl,  the  organism  is  well  able  to  dispose  of  these  slowly  formed 
quanta  of  grape  sugar  and  excretes  none  in  the  urine. 

These  "  mild  cases"  present  every  form  of  gradation.  Some  pa- 
tients are  free  from  glycosuria  only  when  the  food  contains  abaolutely 
no  sugar ;  othei-s  again  may  take  carbohydratt*s  in  small  tjuantities, 
perhaps  40  to  00  grams  in  tlividod  doses  throughout  the  day,  with- 
<mt  becoming  glycosuric,  but  if  they  should  tiike  this  amount  at  one 
dose,  they  w'oidd  immediati^ly  pass  a  portion  of  it  in  the  urine.  The 
mechanism  of  this  is  easily  undoi'stond:  the  organs  are  capable  of 
attending  to  the  cjvrbohydrates  passing  into  the  circulation  slowly  a 
little  at  a  time,  but  are  unalile  to  cope  wdth  them  w^hen  suddenly"  in- 
troduced in  cjuautity.  In  other  patients  we  can  give  with  safety  still 
lai^r  amounta,  100  to  150  grams  of  carbohydrates  l>eing  easily 
disposed  of,  sugar  appearing  in  the  urine  only  wdien  this  limit  is 
exceeded* 

In  order  to  obtain  comparable  values  I  always  start  with  the 
same  fixed  diet — a  standard  diet.  Before  the  patient  is  finally  put 
upon  it  I  prescrilw  a  gradual  reduction  of  carbohydrates,  not  sliut- 
ting  them  otf  suddenly  and  entirely.  My  standard  diet,  in  whicli  in 
the  case  of  the  i>oor  I  substitut(^  other  cheaper  articles  but  of  the 
same  nutritive  values,  is  the  follt>wing: 

Breakfast:  5  gra,  of  tea  steeped  in  200  c.c,  of  water;  150  gm.  of 
ham ;  one  egg. 

Lunch:  200  gm.  cold  roast  beef;  OO  gm.  fresh  cueumberivith  5 
gm.  vinegar,  10  gm.  olive  oil,  and  salt  and  i>epper  to  taste;  20  c.e. 
brandy  with  400  c.c.  Ai>ollinaris  water;  60  c*c.  coffee  without  milk 
or  sugar. 

Dinner:  200  c.c.  clear  bouillon;  250  gm.  beef  (weighed  raw) 
I)astfd  with  10  gm.  butter;  80  gm.  green  salad,  with  10  gm.  vinegar 
and  20  gm*  olive  oil,  or  3  tables poonfuls  of  some  well-cix)ked  green 
vegetable;  3  sardines  h  Thuile;  20  c.c.  cognac  with  400  c.c.  ApoUi- 
naris  wat*^r. 

Suj)i)er:  2  eggs  (raw  or  ccw>ked) ;  400  c.c,  seltzer  water. 

This  standard  diet  is  free  from  carbohydrates;  it  contains  very 
nearly  200  gm.  albumin  (with  32  gra.  nitrogen)  and  about  135  gm, 
fat.  Ah  soon  as  the  urine  has  hecm  free  from  sugar  for  two  or  three 
days  under  this  diet>  gradually  incre^ising  amounts  of  starch  up  to 
20,  50  and  11K>  gm.  are  added,  I  sometimes  give  for  this  purpose 
white  bre4td|  containing  55  i)er  cent,  of  starch,  and  sometimes  Albert 
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bij^ciiit  whk'li  contains  75  per  cent,  of  starch.  As  soon  as,  under 
these  inereanin^  aclditionB  of  starch,  sugar  reapi^ears  in  the  urine,  we 
get  the  formula : 

Tolerance  =  standard  diet  +  x  gm.  starch. 
In  |iattenUi  with  mild  glycosuria  a  careful  obsei*ver  can  convince 
limself  most  imsitively  that  the  dial>etic  disturbance  is  not  con- 
«ntl>  thp  siime  in  a  given  case,  but  that  it  onciQates  in  a  remarka- 
ble and  wholly  unitccountiible  manner,  and  indeed — a  fact  which  I 
isli  esi>ecially  tti  t^m[jhasize — indopeudeDtly  of  any  therapeutic  in- 
^rference.  As  an  example  of  this  I  recall  the  ease  of  a  coriadcnt 
fiatient  with  dialx*t<^3  whom  I  had  under  obsenatiou  for  a  number  of 
"rears;  at  first  he  could  bike  5  gm,  of  starch  daily  without  excreting 
agar  in  ih^  urine ;  a  few  months  later  the  tolerfUice  had  risen  to  ^} 
gm-,  tlien  fell  back  to  20  gm.,  and  afterward  n:i6e  again  to  KX*  and 
&reo  ir»<)  gni.  uf  starch.  Free  pie  ntly  the  oscillatiouii  are  even  much 
[lore  marked.  There  are  patient**  who  for  a  long  time  win  bear  al- 
moHt  no  carbohydrates ;  then  the  glycosuria  entirely  subsides,  somo- 
QOn  gradually,  at  other  timps  toleralily  quickly,  and  the  individuals 
aay  go  to  the  family  table  and  eat  the  ordinary  diet  tliere  t>fft*rtHl 
without  showing  a  trace  of  sugar  in  the  mine ;  and  then  at  a  later 
iod,  months  or  yeai*s  aftei*ward,  the  glycosuria  reai>i>ear8.  Ob- 
iitions  of  this  kind  are  espetiaUy  fre<ineiit  ia  tor]nileDt  or  L'outv 
persons. 

In  cases  of  this  kind  it  often  seems  as  though  the  therai>eutic 
aeasures  instituted,  for  example,  a  course  of  the  waters  at  Kissingen, 
Oarkhod  or  Neuenahr,  had  had  a  very  positively  favorable  influence. 
In  other  instances  a  much  less  marked  interference  with  tht*  ]iatient's 
mrjido  of  living  appean*  to  effect  a  change  for  the  bettt^r;  such  may 
he  inoreased  muscular  exercise,  the  ilisuse  of  alcohol  or  toliacco, 
\  e  u[)r*n  a  regular  action  of  the  bowels,  and  the  like.     We 

Si  /    dt  of  this  again  in  the  sectitm  on  tlie  Treatment  t»f  I>ial»etes, 

and  only  refer  to  it  here  as  a  warning  agjiinst  an  overestiniation  of 
\\^         '      of  sueh  measures.     It  is  iij<loed  oft^ni  very  difficult  f<ir  the 
'p  .         HI,  who  has  a  njodest  a|>preciation  of  his  own  i>owers  and  of 
his  Auccesa  in  therapeutics,  to  decide,  in  this  disease,  whether  he  is 
in  llie  prf^«»nire  of  n  spontaneous  improvement  or  of  one  brought 
jilnuit  by  mcHlical  art, 

Sarrtti  (Jhji^mtma, — This  is  characterized  by  the  fact  that  tlie 
ittn^*tiim  of  HUgar  rontinues  in  spite  of  the  total  withholdiug  for 
lys  of  carKdiydrates  from  the  diet.     It  signifies  that  even  the  c^ir- 
Imhydraies  gradoally  and  slowb"  formed  fri>ra  the  albumin,  and  ad- 
lii         *      '     ^^  at  a  time  into  the  circulation,  ari>  not  wholly  consumed. 
Il  1^  of  glycogen  storage,  of  the  splitting  uii  of  the  sugar 
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molecule  in  tbe  tissues  and  of  its  compression  into  fat  must  be  veijr 
Beriously  affected. 

Here  also  there  am  many  degrees  of  gravity,  the  tolerance  of  cai? 
bohydrates  varying  greatly  in  diti'erent  cases.  Some  dial>etic8,  for 
exami)le,  with  a  daily  ingestion  of  1,<XKJ  gm.  of  meat  will  still  coi^H 
tiime  to  excrete  sugar,  but  if  the  anionnt  is  reduced  U*  500  gm.  thl^ 
glycosuria  ceases.  What  Ss  the  significance  of  this  i*henomenon? 
In  lJMW}gra.  of  flesh-meat  there  are  about  212  gm,  of  allmmin,  in  50tJ 
gill,  aliout  UM»  gm.  of  allmmin.  Now  it  is  known  that  the  decrjmi>o- 
sitiou  of  albumin  in  man  keei>s  pace  nearly  with  its  ingestion;  and 
this  holds  true  in  the  main  even  in  dialjetics.  Therefore,  after  tlie 
ingestion  of  IJKK)  gra,  very  nearly,  although  not  exactly,  a  double 
quantity  ol  albumin  is  decomposed  in  the  InHly,  and  therefore  also 
approximately  double  the  amount  of  carboli>'drate  is  formed  by  the 
dirision  of  the  albumin  molecule.  In  our  supi^osed  case  the  quantity 
of  sugar  formed  frtun  5iM\  gm.  of  meat  was  disposed  of  in  the  body, 
but  that  formed  from  1;(X)0  gm.  of  meat  could  not  be  entirely  con- 
sume<b  In  the  severest,  Imt  xery  rare,  cases,  tlie  urine  does  not  lie- 
come  sugar- free  even  when  the  decompositicm  of  iillaimin  is  reduced 
to  its  lowest  fK>sHible  figure,  that  is,  during  an  absohite  fast.  ^M 

For  the  estimation  of  these  severe  forms  of  glycosuria  the  above^* 
described  carliohytlrate-free  st*indard  diet  is  also  suitable;  the  moi^3 
sugar  that  remains  in  the  urine  after  the  institution  of  this  diet  the 
more  grave  is  the  glycosuria.  If  such  trials  are  re|>eated  from  time 
to  time  it  will  be  found  that,  in  tliese  severe  forms  as  well  as  in  the 
milder  ones,  the  sugar-<lesti*oying  power  varies  in  energy  in  individ- 
tial  cases.  Cases  will  frequently  be  encountered  in  which  sugar  dis- 
appeara  from  the  urine  immediately  upon  the  institution  of  the  stan- 
dard diet,  which  mspond  at  once  to  any  addition  of  carbohydi*ates 
although  they  Ijear  very  well  an  increase  in  the  amount  of  albumin 
transition  f<»rm8;  seol)elow).  These  cases  are  more  favorable  than 
thtisa  in  which  sugar  continues  even  with  the  sbindard  diet,  but  are 
less  favorable  than  those  which  can  bear  a  slight  addition  of  carbtn 
hydrates  to  this  standard  diet. 

c.  Criimil  Rrmarks  (rmcvrnijig  the  Diiim'on  into  Severe  and  Mihl 
FormM  a/  Ohjnvturm,—Moiit  authors  believe  that  the  diflference  l>e- 
tween  severe  and  mild  forms  of  glycosuria  is  merely  a  qmmtitative 
erne.  I  am  also  of  this  opinion,  but  there  are  those  who  hold  tlie 
contrary.  Among  the  most  prominent  of  the  latter  may  lie  mentiont'd 
I.  Seegen,  who  has  endeavort*<l  in  numerous  wTitings  to  prove  that 
thesti  tn'o  forms  constitute  ilistinct  diseases.  The  mild  form  is  re* 
ferred  to  diseiise  of  the  liver,  tlie  severe  form  to  a  functional  distur- 
liance  of  all  the  cells  of  the  Ixxly.     In  the  mild  form,  says  Seegen, 
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ly  the  nntritive  sugar,  but  in  severe  fnrms  that  also  which  is  pro- 
duoed  in  the  liver  from  albumin  ("  liver  sugar")  is  excreted  iu  the 
orine.  The  first  is  only  fat  forming,  the  second  is  fuel  for  consump- 
tion in  the  body. 

The  following  may  Iks  said  against  this  division  and  the  theoreti- 
cal grounds  Uf>on  which  it  is  nmde:  ♦ 

1.  We  know  of  no  physiological  fact  upon  the  strength  of  which 
it  may  be  assumed  that  the  sugar  ingesttnl  with  the  foml  fiuds  any 
application  essentially  tlill'crent  from  that  of  the  sugar  formed  within 
the  boily  itself.  But,  on  the  eontniry,  we  know  of  many  fact**  which 
prove  the  opposite,  especially  the  facts  of  the  mutual  interchange- 
abiUty  of  nutiient  material  according  to  the  laws  of  isodynamia. 

2.  Between  the  mild  and  sevt^re  forms  of  glycosuria  we  meet  with 
trantiitional  forms,  A  glycosuria  which  is  at  iii'st  mild  may  often 
tHHHJme  severe^  although  the  reverse  is  rare.  Neither  pathologically 
nor  etiologically,  nor  in  respect  to  complications  an<l  tinal  outcome, 
can  any  essentiid  difference  l)e  justly  maintained.  On  the  contrary, 
experiment  has  shown  that,  after  a  lesion  of  the  pancreas,  at  first  a 
mild  form  of  iliabetes  occura,  and  later,  as  the  pancreatic  affection 
eontinues  and  passes  intc3  atrophy  of  the  organ,  the  dialietes  merges 

the  severe  form  (Handmeyer ") ;  this  speaks  in  the  strongest 
aner  in  favor  of  the  unity  of  the  cause  and  of  the  merely  qmintita- 
tive  difference  in  degree  of  the  tw^o  forms.  As  regariis  prognosis 
there  is,  it  is  true,  a  difference.  This  is  comparable  to  the  difference 
existing  between  a  very  chronic  pulmonary  tuberculosis  accompanied 
with  marked  new  connective-tissue  formation  and  an  acute  caseous 
ilmonary  phthisis.  Both  are  essentially  the  same  tlisease,  yet  how 
Terent  in  course  and  prognosis! 

3.  We  must  indeed  admit  the  fact,  adduced  l»y  Seegen,  that  the 
carbohydrates  of  the  fowl  are  much  more  likely  to  cause  glycosuria 
than  those  formed  in  tlie  Ixnly  from  tdbuminates.  It  is  very  clearly 
seien  in  tin*  tninsitional  forms.  Still  it  is  not  jiermissible  to  conclude 
trtym  this  that  there  is  any  quahtative  difference  in  the  uses  to  which 
the  carl>ohydrates  derived  from  these  two  sources  are  put.  The 
diffcR^nce  remains  always  a  qmintitative  one  and  can  be  explained  in 
the  following  way : 

a.  The  rapidity  with  which  the  sugar  introduced  through  the 
month  ent**rH  the  blood  is  much  grent^^r  than  that  with  which  sugar  is 
fonmod  from  the  slowly  al)aorl>ed  and  slowly  decomposed  albumin, 
Thecelk  are  able  to  take  cai-e  of  the  sugar  comint?  to  them  gradually, 
bttt  not  of  that  suddenly  ptmred  upon  them. 

k  The  sugiu*  derived  from  the  fo<Kl  retiches  the  cells  as  a  ready- 
formed  molecule   (grape  sugar)  and  approaches  them  from  without; 
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tliG  sugar  derived  from  albumin  originates  in  the  cells  tliemselves 
and  presents  itself  to  their  uses  in  the  nascent  state.  It  in  easy  to 
understand  that  the  ceUs  may  be  fully  callable  of  disi>o8iug  of  the 
nascent  molecule  while  unable  to  cope  with  one  akeady  formed. 

3,  Dh'ections  for  Measmitnj  tlw  Inkn-Htii/  of  the  Gli/cosia'ift. 

If  it  is  correct  to  say  that  a  hard  and  fast  lino  l)etwet>n  **  luiUV 
and  '^severe**  forma  of  diabetes  cannot  be  drawn,  then  practical  ue- 
cessity  only  prescribes  with  what  measure  we  shall  estimate  the  de- 
gree of  disturbance  of  the  sugar-consuming  function.  The  procedure 
above  descril>ed  answers  all  ])ractical  needs  antl  has  the  advantiige 
of  pointing  out  a  secure  i>ath  for  the  therapy  of  the  disease.  For 
the  siike  of  a  l>etter  apiireliension  of  the  subject  I  will  lu'ieHy  state 
once  more  the  measures  t43  be  employed*     These  are: 

(f.  For  a  few  days,  giadual  withdrawal  of  cailjoliydrates  from  the 
fooil, 

Ik  Foy  five  days,  the  standard  diet  (p.  7<)). 

f\  If  the  urine  now  becomes  sugar-free,  a  i>rf ^gressively  increasing 
quantity  of  starch  is  added  to  the  standard  diet  until  glycosuria  re- 
'  turas.     The  t*>lerance  is  expre^ssed  by  the  formula: 

Tolerance  =  standanl  diet  +  .rgm.  stiirch. 

(/,  If,  while  the  i«itient  is  on  the  standard  diet,  the  sugar  disap- 
pears from  the  urine  but  returns  immediately  upon  the  addition  of  a 
small  amount  r^f  carViohydrate,  tlien  IW  gm,  of  meat  may  lie  added* 
The  adilitiou  of  a  larger  cpiantity  is  unnecessary,  as  it  cannot  be  uti- 
lized in  practice.  In  general  this  test  has  more  of  a  theoretical  than 
a  practical  value,  antl  may  therefore  be  omitted.  The  formula  reads: 
Tolerance  =  standard  diet  +  0  gm.  starch. 

=  standard  diet  f  KH)  gm.  Hesh  nxeat. 

€.  If  the  glycosuria  continues  after  the  patient  has  been  juit  on 
the  standard  diet,  the  amount  of  sugar  in  tlie  urine  is  to  ho  deter- 
mined, its  average  from  the  third  to  the  fifth  day  of  the  standard  diet 
being  estimated,  and  the  condition  is  then  indicated  l)y  the  formula: 
Tolerance  <  standard  diet;  sugar  =  x  gm. 

By  means  of  this  method,  which  demands  only  simple  and  easily 
executed  analyses,  the  physician  may  arrive  at  the  most  exact  appre- 
ciation of  the  intensity  of  the  disturbance  causing  the  glycosuria* 
He  can  without  any  further  investigation  compare  one  case  with 
another  and  gather  definite  data  concerning  the  progress  of  any  given 
case;  temporary  improvement  or  exaceriiatinn  will  not  escape  him, 
and  he  can  accurately  estimate  the  results  of  dietetic  or  medicinal 
treatment. 
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BetiideB  thiB  method,  which  always  demands  a  ceiiain  conti-ol  of 
the  pafcieet  and  can  therefore  be  carried  out  only  in  hospitals  or  pri- 
vate clinics,  the  following  procedure  has  stood  me  in  good  stead : 

1  order  a  diet  which  is  poor  in  carbohydrates,  but  i)ermit  no  trace 
of  carbohydratea  to  be  ingested  aft^r  three  o'clock  in  the  afternoon. 
On  the  following  morning  the  patient,  on  rising,  voids  the  night 
mine*  and  then  preserves  that  passed  two  hom*s  later,  without  in  the 
meaii  while  having  taken  anythii^  to  eat  or  cbink.  This  urine  is 
bffooght  to  the  physician  and  examined.  Fretiueutly  tbis  urine,  ex- 
creied  while  the  patient  is  fasting,  contains  no  sugar  at  all ;  at  other 
times  the  variations  in  the  amount  of  sugar  contained  in  it  enable  us 
to  jndge  of  owcillntions  in  the  intensity  of  the  disease.  The  advan- 
luge  of  the  method  consists  in  this,  that  a  sample  of  urine  is  exam- 
ined the  composition  of  which  is  scarcely  influenced  by  the  quality  of 
footl  ingested  {urum  sangfiutw  aHforum). 

It  is  hanlly  necessary  to  utter  the  warning  not  to  confine  the 
examination  ordinarily  to  samples  of  urine  excrete*!  only  during  the 
morning  hours,  for  were  that  the  rule  many  cases  of  diabetes  would 
never  be  diagnosed  at  aU. 

Depaidenee  of  the   Gli/coisnrta   upon  the   Kind  of  Carbohydrates 

Ingested,'* 

Wherever  exhaustive  researches  have  been  instituted  it  has  always 
been  found  that  no  case  of  diabetes  in  man  is  so  severe  that  all  the 
^carbohydrates  ingested  are  excreted  again  unconsumed  (Kiilz,  Leo, 
ad  others) .  Furthermore  it  has  been  shown,  as  was  discovered  by 
TCiilz  and  confirmed  later  by  C.  von  Voit,  F,  Voit,  von  Noorden, 
Jlinkowski,  S.  Solis  Cohen,  Saundby,  Boh  land,  and  others,  that  the 
diabetic  organism  is  not  impotent  in  equal  degree  in  the  presence 
f>[  all  kinds  of  carbohydratee. 

If  equal  weights^  of  different  kinds  of  carbohydrates  are  adminis- 
in  succession,  the  diet  otherwise  remaining  the  same^  it  is  found 
iat— 

Onij^e  sugar  (dextrose,  glucose)  raises  the  percentage  of  sugar  in 
the  urine  to  the  highest  point  and  the  most  quickly. 

Starch  and  other  carboh  v  drat-es  (such  as  maltose  and  dextrin) 
which,  either  in  the  digestive  tract  or  immediately  after  their  absorp- 
tion, are  converted  into  grai>e  sugar,  a{>proach  grape  sugar  very 
ply  in  this  respect. 

Fruit  sugar  (levulose)  increases  the  glycosuria  to  only  hall  the 
aU  or  even  less,  that  grape  sugar  does. 
Milk  sugar  atid  cane  sugar  occupy  a  middle  plac^,  in  their  glyoo- 
action,  between  grape  sugar  and  levuloee. 
Vol.  II.— « 
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The  fact  that  the  diabetic  organism  disposes  of  some  sorts  of 
sugar  molecules  better  than  of  others  is  both  theoretically  and  prac- 
tically importjuit,  Ijecause — 

a.  It  is  incompi-ehensible  on  the  theory  of  an  "  oTer-productic 
of  sugar/'  but  is  easily  explicable  on  the  theory  of  a  "diminished 
consuiMptiim  of  sugar/*  It  finds  its  analogue  in  the  decora  position 
of  carbohydrates  by  certain  vegetable  cells.  For  examjile,  the  com- 
mon yeast  fungus  (Saccharomyces  apiculatus)  seizes  upon  grape 
sugar  and  fniit  sugar  ami  c<:>nverts  them  intfj  alcohol  and  carbonic 
acitU  but  it  has  no  power  over  cane  sugar,  milk  sugar,  or  other 
varieties. 

h.  It  is  worthy  of  remark  that  levulose  is  comparatively  well 
borne  by  dial>etics.  It  is  after  the  ingestion  of  this  special  form  of 
sugar  by  diabetic  animals  that  large  amounts  of  glycogen  are  stored 
up  in  the  liver»  while  the  organ  remains  free  from  the  substance  after 
the  ingestion  of  gra|>e  sugar  and  starch, 

r.  It  is  important  as  regards  the  nourishment  of  sufferers  from 
diabetes  that  some  variety  of  carlxihydrate  should  be  known  which 
is  not  as  readily  excreted  unchanged  through  the  kidneys,  but  whit-h, 
through  its  consumption  in  the  body,  assists  in  the  production  of 
heat  and  force. 

5.  Relation  of  Glycosuria  to  the  Ingestion  of  Fat  and  AholwV^ 

n.  Fat. — Up  to  the  present  time  the  influence  of  carbohydrates  and 
albumin  ujion  the  excretion  of  sugar  has  alone  entered  into  consid- 
eration* But  it  is  of  the  utmost  importance  to  know  how  fat  acts  in 
this  reBi)ect.  Fat  is  an  invaluable  nutrient  material  for  the  diabetic — 
it  is  his  sheet-anchor.  This  is  owing,  in  the  lirst  place,  to  it^  high 
nutritive  value,  and  secondly  to  the  fact  that  its  ingestion  never  in- 
creases the  glycosuria.  This  obaenation  has  been  often  made  in 
cases  of  diabetes  by  Cautani,  Ebstt^in,  von  Mering,  F.  Hirschfeld, 
Weintraud,  and  others,  and  has  also  been  noted  in  experimental 
diabetes  following  extirpation  of  the  pancreas  and  in  phloridssin 
poisoning. 

6.  Alcohol, — ^The  use  of  alcohol  is  recommended  in  almost  all 
treatises  on  dialietes.  But  caution  in  this  resi»ect  is  necessary,  and 
one  should  never  excee<l  tlie  uhc  of  moderate  amounts,  observing  care- 
fully the  influence  of  the  alcohol  upon  the  glycosuria  and  ui»on  the 
general  condition  of  the  patient.  Increase  of  glycosuria  after  the 
ingestion  of  alcohol  lias  lieen  noted  only  by  some  of  the  older  WTriters, 
and  their  conclusions  are  based  upon  inexact  observations.  Kulz 
has  made  a  study  of  this  point,  and  has  never  seen  any  bail  results 
follow  the  drinking  by  diabetics  of  one  bottle  daily  of  some  strong 
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dry  wine;  in  one  carefully  studied  case  of  this  sort,  the  glycosuria 
even  fell,  I  myself  have  ofteD  seen  either  no  eflfeet  or  a  slight  im- 
provement, but  have  never  obsen-ed  any  appreciable  increase  in  the 
glycosuria  when  the  use  of  alcohol  was  kei)t  within  moderate  limits. 
For  a  further  tliscussion  of  the  effects  of  alcohol  the  reader  is  referred 
to  the  section  on  Treatment. 

6.  Btlaikm  of  Glycomiria  to  Mnsctdar  Exercise.^' 

a  general  rule  the  effect  of  rnngeular  exercise  is  to  reduce  the 
3uria,  the  diettiry  condition  remaining  unchanged  (Zinimer, 
Kulz,  vein  Mering).  Among  the  exercises  of  tliis  nature  are  walking, 
niountain*clinibing,  wheel-turning,  work  at  the  ergostat,  etc*  This 
fact  is  reailily  undorstood,  if  we  remember  that  in  health  the  mus- 
cles supply  their  needs  of  heat  and  force  iiroduction  by  means  of  car- 
lK>hydnites,  ami  that  muscular  activity  increases  greatly  the  con- 
samptioQ  of  this  fuel.  A  portion  of  the  grape  sugar  which  would 
otherwise  have  esi^aped  in  the  urine  is  taken  up  by  the  muscles. 
Finkler  has  ol>ser\ed  that  massage  of  the  muscles  acta  in  the  same 
way  as  active  exercise. 

A  decrease  in  the  glycosuria  is  not  always,  however,  brought 
about  by  muscular  exercise.  Kiilz  has  noted  excejiptions  ijo  this  nile, 
even  the  opposite  effect.  If,  in  a  given  ease,  glycosuria  increases  iu 
cH>nser|uence  of  work  it  may  be  assumed  that  it  is  the  result  of  an 
unusual  fatigue  felt  by  the  patient  duriug  or  after  his  exercise.  In 
wich  a  c-ase,  the  extra  demand  is  eWdently  met  by  the  consumption  of 
other  substances,  probay>ly  albnniin,  and  the  increased  destniction  of 
llbitmin  in  turn  leads  to  an  augment-ed  sugar  excretion.  WTietlier 
influences,  possibly  reflex  nervous  irritation,  also  take  part  in 
lyzing  the  sugar-consuming  function,  cannot  l>e  safely  predicted. 

A  diminution  in  the  glyc^isuria  foUomng  muscular  labor  is  usually 
filmen*i*il  iu  re<*ent  ciises,  in  which  the  nutrititm  is  still  well  sus- 
tioiied ;  an  increase  of  the  process  from  the  same  cause  is  seen  in  old 
I  and  in  greatly  emaciatetl  individuals. 

7*  MtkUion  of  Glf/co8Hi*!a  fa  the  Condition  of  the  Netvom  Sysffm. 

All  dial>etic  patients  react  to  psychic  and  mental  disturbances  very 
f,  being  greJitly  fatigtietl  and  exhausted  by  them.     This  effect, 
r,  varies  within  wide  limits  according  to  the  individual  resist- 
power  nt  the  patient,  and  stands  in  no  dii'ect  relation  to  the  in- 
Dnsity  of  tlie  glycosuria. 

In  many  cases  the  relation  of  the  glycosuria  to  the  condition  of 
nervous  system  stands  out  very  sharply.  Every  ph}'8ician  can 
II  ciiH*^«  in  which  mental  excitement  of  any  kind,  or  an  unwonted 
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intellectual  strain,  has  been  followed  by  a  series  of  sleepless  nights, 
or  in  which  an  irritation  of  the  neiTous  system  through  bodily  paiu 
has  resulted  in  a  marked  and  permanent  depression  of  the  tolerance 
for  carbohvflrates.  Obser^^ations  of  this  soii  may  he  made  in  every 
form  of  dial>etes,  whatever  its  cause  may  be  and  whatever  its  degree 
of  mildness  or  severity. 

8.  RehlioH  of  Gltjcosnria  to  (he  CondUton  of  ike  DhjcMwe  Organs, 

In  diabetes  the  paradox  has  been  rjbaerv^ed  that  the  Klv'ctjsuria^ — 
the  pheoomeutm  upon  which  we  dept*nd  especially  to  measure  the 
gravity  of  the  disease — ^diminishes  immediately  upon  the  intercur- 
rence  of  ^iystro-intestinal  dinturbances.  This  is,  however,  only  an 
apparent  paradox,  and  its  explanation  is  simple.  In  the  first  place, 
all  gastro-intestinal  disturbances  of  whatever  nature  are  associated 
with  loss  of  appetite,  and  with  the  cutting  off  of  nutritive  material 
the  most  productive  source  of  the  urine  sugar  liegins  to  flow  less 
freely.  In  other  cases  the  same  result  foUows,  notwithst^tnding  an 
undimiuiHhed  ingestion  of  fomt,  because  the  power  of  absorption  is 
restricted.  Ordinarily  the  absori>ticm  of  nutrient  uiaterial  from  the 
intestine,  in  cases  of  diabetes,  proceeds  most  satisfactorily,"  so 
that  the  feces  contain  scarcely  any  more  nitrogenous  euliHtances,  fat 
and  carbohydrates,  tlutn  in  health.  But  with  the  onset  of  diarrhoea 
the  conditions  are  changed,  absorption  is  checked,  and  this  acts  in 
the  same  way  as  a  diniinished  ingestion  of  food. 

But  this  does  not  exhaust  tlie  list  of  causes  that  go  to  lessen 
glycf>8uria  in  acute  digestive  disorders,  for  often  this  decrease  is 
more  pronounced  than  could  l>e  accounted  for  l>y  a  reduced  ingestion 
and  absorption  of  nutrient  materiah  Exi>erieuce  has  taught  us  to 
regard  such  an  exoeesive  diminution  of  the  glycosuria  as  a  signum 
ntnfi  omitiiH,  for  it  is  a  symptom  which  may  accompany  or  herald 
the  dix*aded  diabetic  coma.     Of  this  we  shall  speak  later. 

Besidt^s  acute  gastn>intestinal  disturbances  chronic  affections  of 
the  digestive  organs  may  also  exercise  an  important  and  permanent 
intluence  uj>L>n  the  excretion  of  sugar  in  the  urine.  Although  the 
pr<ii*es8  of  alisorption,  as  it  goes  on  in  the  great  majority  of  sufferers 
from  diabetes,  leaves  little  to  be  desired,  there  are  still  exceptions  to 
tliis  rule.  In  some  of  these  cases  the  stools  are  of  enormous  size,  of 
a  thick  pulpy  conKistence,  dirty  dark-gray  in  color,  and  greasy  in 
ftpi>earance.  MicroHC(»pical  examination  shows  the  presence  of  large 
fat  globules,  crvstals  of  soap  and  fatty  acids,  antl  numerous  muscular 
fibres.  The  results  of  chemical  analysis  accord  with  this  microscopi- 
oal  picture.  Hirschfeld,  who  has  matle  a  special  study  of  these  cases, 
recovered  on  an  average  35.2  per  cent,  ash,  31.8  per  cent,  nitrogenous 
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substanceB,  and  34,8  i>er  cent,  fat,  which  had  been  taken  in  by  the 
month,  in  the  feces;  the  normal  fignree  are  from  6  to  7  per  cent 

All  oar  experience  hitherto  indicates  that,  in  these  cases,  we  have 
to  do  with  pancreatic  diabetes,  and  that  the  chauK*"^  ^^  the  pancreas 
muBt  be  of  such  a  kind  that  not  only  the  "  internal  secretion,"  which 
re^^ilates  sngar  consumption  {cf,  p.  53),  but  also  the  discharge  of 
the  puncreatie  jnice  into  the  intestine,  is  seriously  interfered  with. 
The  facts  gleaned  from  ©xiieriments  upon  animals  speak  with  special 
force  in  support  of  tliis  view,  for  identical  anomalies  of  absorption 
are  seen  after  extirpation  of  the  pancreas  in  doga  (Minkowski, 
Abelmann,  Sandmeyer).  My  experience  has  been  that  the  glyco- 
,0tiria  in  these  cases  (which,  it  may  be  i-emarked,  are  very  rare)  is 
-subject  to  greater  and  more  sudden  oscillations  in  intensity  than  it 
10  in  other  forms  of  dialietes,  notwithstanding  an  unchanged  dietiiry. 
I  have  repeatedly  examined  the  feces  mth  a  view  of  determining  the 
cause  of  these  sudden  and  pronounced  oscillations,  and  have  found 
that  the  condition  of  absorption  is  subject  to  corresponding  change, 
being  now  better  and  now  worse.  The  external  appearance  of  the 
pattent  betrays  none  of  these  changes. 

9.  Relation  of  Olyamiria  to  Interairreni  AbeoMS. 

t  have  already  had  occasion  to  note  the  fact  that  in  many  cases  of 
diabetee  the  urine  becomes  less  saccharine  or  entirely  sugar-free 
during  the  intercnirrence  of  an  acute  jifjretic  in/erfiotiH  dmmm.  This 
is  an  old  experience.  Typhoid  fever  and  relapsing  fever  are  most 
commonly  known  as  glycosuria-lessening;  I  have  ol)served  the  same 
result  in  fibrinous  pneum*)nia  and  influenza.  Chronic  diseases  ac- 
comimnied  by  fever*  pulmonary  tuberculosis  in  particular,  have  less 
in  causing  a  diminution  of  the  glycosuria. 

We  cannot  always  count  with  certainty  upon  the  occurrence  of  this 
l>henomenon,  individual  cases  reacting  in  various  ways.  The  symp- 
tom is  of  evil  prognostic  import,  and  as  a  general  rule  it  may  l>e  said 
that  the  more  marked  it  is  the  lower  has  the  patient's  strength  lieen 
fiBduced  by  the  intercurrent  disease.  Doubtless  the  loss  of  appetite 
and  diminished  ingestion  of  food,  accompanying  the  a4nite  disease, 
liave  siiraetbing  to  do  with  this;  but  they  do  not  explain  all,  for  it 
nay  lie  obsen^ed  that  a  diabetic,  during  an  attack  of  pneumonia,  will 
large  qnantitif*s  of  farinaceous  foi^d  which  would  inevitably  in- 
marked  glyc<)8uria  if  eaten  at  any  other  times.  It  is  possible 
that  the  ferments  protlur^d  by  the  specific  bacteria  and  circulating  in 
t^  ^  '  1  may  give  a  fiUip  to  the  cells,  enabling  them  to  dispose  more 
itii  >  of  the  sugar  molecule  for  the  time  being.    There  is  a  field 
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here  for  further  investigation,  and  it  is  possible  that  it  may  lead  to 
iliscoveries  of  therapeutic  value. 

A  reduced  excretion  of  sugar  accompanies  the  Jhiaf  sktgen  of  dia- 
betes more  often  than  it  does  the  acute  infectious  disetises.  It  some- 
times happens  that  a  patient  with  diai>etes  is  brought  t^*  the  hospital 
in  a  state  of  couia;  the  urine  contiiins  no  sugar;  the  patient  dies,  and 
the  diagnosis  of  diabetes  meUitus  is  made  on  pure  conjecture ;  after- 
ward it  is  learned  from  the  statements  of  the  relatives  that  the  man 
had  suffered  from  diabetes-  Without  doubt  the  condition  of  com- 
plete inanition  in  which  a  patient  witli  diabetic  coma  exists  for  sev- 
eral da^'B  iH  tlie  cause  of  the  disap|)earauce  of  tlie  glycosuria.  The 
abstinence  from  food  brings  with  it  a  marked  diminution  in  the 
decomposition  of  albumin  and  thus  actively  lessens  the  formation  of 
sugar  in  the  organism. 

It  is  interesting  and  noteworthy  that  the  glycosuria  very  often 
disappears  in  patient*  in  whom^whether  as  a  consequence  or  not  of 
the  dialjctes — (jmmdar  afrophif  of  the  kkhieij  has  developed  (Frerichs» 
Stocvis,  Fiirbringer '") .  The  diabetes  is  cm'ed,  but  we  tlo  not  know 
the  connection.  The  fact  is,  however,  important,  because  the  tran- 
sition from  diabetes  to  nephritis  must  be  regarded  as  rather  favora- 
ble than  otherwise. 

FinaUy  it  may  l^e  recalled  that  sufferers  from  diabetes,  who  are 
at  the  samt^  time  sul>jects  of  the  i/oi^if  dkffkesk,  as  a  rule  pass  urine 
that  contains  no  sugar  during  an  attack  of  the  gout— diabetes  alter- 
nans  (cf,  i\  1J8). 

II.  Effects  of  Glycosubia  upon  NuTRmoN  and  Metabolism. 
(Emaciation,  Polyphagia,  Proteid  Decomposition.) 

Our  present  knowledge  concerning  the  eon.sumiition  of  nutrient 
material  and  its  relations  tcj  force  and  heat  production  in  the  IxKly 
enables  us  to  obtain  a  clear  understanding  of  the  conserjueuces 
which  glycosuria  must  bring  with  it  as  regards  metalvolic  eriuilibrium. 

1.  Cahrie-chajH/ej  General  A^iitnimi,''' — It  was  formerly  believed 
that  the  process  of  oxidation  is  lowered  in  the  diabetic  organism, 
that  is  to  say,  that  the  kilogram  of  protopla.^ni  rcfpiires  for  the  exer- 
tion of  the  same  force  less  fuel,  consumes  less  oxygen,  and  seta  free 
less  CO,,  than  in  health.  This  view  was  in  notable  conflict  with  the 
law  of  the  conservation  rif  force.  The  works  of  Carl  von  Voit,  Leo, 
Weintraud,  and  Laves  show  that  the  dial>etic  converts  just  as  much 
pc>tential  energy  into  living  force  as  the  healthy  indindual.  Between 
the  diabetic  and  the  healthy  individual  at  rest,  and  bet^^een  the 
working  diabetic  and  the  working  healthy  man  there  is  in  this  re- 
spect no  difference , 
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Before  entering  upon  a  study  of  the  special  conditions  obtaining 
in  the  diabetic,  a  few  physiological  considerations  must  be  jiremised. 
Following  the  suggestion  of  Kiibner  it  has  become  usual  to  measure 
the  manifestation  of  force  which  reaches  its  development  through 
oxidation  prm^esses  in  the  body  by  the  physical  unit  value  of  the 
calorie  (heat-unit) .  By  the  word  calorie  is  understood  the  am<niut 
of  heat  necessary  to  raise  one  kilogram  of  water  1'"  C.  Careful  inves- 
tigations have  shown  that  every  one  of  our  nutritive  substances  by  its 
consumption  in  the  IxKly  produces  an  exactly  definite  amtmnt  of  heat 
or  the  mechanical  e*iuivalent  of  this  measure  in  the  form  of  energy. 

1  ^nt.  of  alhamio,  by  its  coayersion  into  urea,  wat^r.  and 
1^  carbonic  acid,  yields _  4, 1  calories 

B.  of  carbohydrate,  by  its  coavereion  iDto  water  «ad  car- 
bonic acid^  yields 4. 1  calories 

of  fat,  by  Its  conversion  into  water  and  carbonic  add, 
yields , __ 1>.  8  calories 

t  gm.  of  alcohol,  by  its  conversion  into  water  and  carbonic 

acid,  yields. , 7.0  calories 

Further  investigations  have  established  the  value  as  fuel  of  the 
materials  daily  consumed  in  the  body.  An  adult  man  consuraes  in 
the  tw^enty-four  hours,  per  kilogiam  of  body  weight,  material  to  the 
value  of 


in  heat 
or  work. 


30  to  35  calories,  when  at  rest, 

85  to  40  calories,  ^lien  in  motion  and  engaged  In  Hgbt  work. 

40  to  50  calories,  when  engaged  in  labor  of  mtxlerate  severity. 


|p  In  order  that  the  body  may  maintain  its  metalx»lic  e<xuilibrium 
the  output  must  be  met  by  an  equivalent  income  of  nutritive  material, 
otherwise  emaciation  takes  place. 

An  example  will  e^iilain  the  position  of  the  diabetic  sufferer; 
Mrs.  B.,  32  years  of  age,  weighing  55  kilograms  (121  pounds), 
ipied  with  light  employment.      Her  nutritive  needs  were  eeti* 
,  at  55  X 35  —  1,925  calories*     She  took  daily  for  five  days: 


Albumin 

Fat....,, 

C^rbohydratDs 


148  gin.  =  606.8  calories. 
102  gm    -  IHaO 
180  gm.  =  788.0       " 

2,2^.4       « 


Sba  ifeBiiM  a  daily  averai^e  of  141  gm.  of  sugar  and  lost  in  this 
each  day  nutritive  material  to  the  value  of  141x4.1  =578  cal- 
'ortee.  The  food  taken  had  for  her,  therefore,  the  value  of  only 
2,293—678  =  1 J15  calories.  As  we  estimated  the  nutritive  needs  at 
1,995  calories,  there  was  a  daily  deficit  of  1,925— 1,715  =  210  calorie©. 
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The  body  most,  therefore,  in  order  to  meet  the  requiremente 
eiierg;y  and  heat  productioo,  have  consitmed  of  ita  own  substance  to* 
the  Talue  of  210  calories.  In  this  case  we  were  able  to  determine 
what  subetanees  these  were.  The  patient  ingested  each  daj  148 
gm.  albumin^  containing  23.68  gm*  nitrogen.  Li  the  arine  there  ' 
fomid  on  an  average  23.3  gm*  nitrogen,  and  in  the  feces  an  av 
of  1.9  gm.  nitrogen — a  total  of  25.2  gm.  nitrogen.  The  patient  con- 
seqnantlj  loal  a  daily  amount  of  25.2—23.68  =  1.52  gm.  nit 
eorrBSpaodiiiK  to  a  loss  each  day  of  9.5  gm.  albumin.  Through 
deeompoeitioQ  of  9.5  gm,  albumin  are  produced  9.5x4.1=38.9  cal- 
oiies.  There  remain,  therefore,  210—38.9=171  calories  to  be  pro- 
dnoed,  which  prodociioD  must  be  obtained  l>y  the  consumption  di_ 
some  non-nitrogeiKMia  aobstanoe.  The  only  substance  which  enter 
into  ooofiideiatioii  is  bL  Jn  order  to  produce  171  calories  18.4  j 
of  fatmartbebamediip  08.4x9.3=171). 

We  see  from  this  that  a  diet  which  would  be  a  liberal  alio 
for  a  healthy  pearson  may  be  inawffirieiil  for  one  with  diabetes.  Ths^ 
diabetic  most  aoeoidiQ^y,  in  order  not  to  waste  Away,  either  lire  oii_ 
a  mixed  diet  of  lii^ier  calorie  Talue  than  a  healthy.person,  or  else  i 
^  a  diet  ooROspondiog  to  his  needs  that  a  loss  of  sqgartoany 
ly  be  piemled.  He  must  from  the  nature  of 
Uia  ease  resort  to  albominatea  and  hL  An  indiridual  suffering  from 
a  aet^erer  grade  ol  diabetes  cannot  be  nourished  by  carbohydnites, 
lor  they  would  pan  OiiniJi  bim  unoaosnmed  like  water  through  a 
aiefet.     (See  the  aeetinn  on  Treatment) 

We  DOW  iiiMlfBisMi  t^  iwaarirable  mttritite  requirenente;  tha' 
polypfaigia,  of  tie  flishalir.  Tha  aofarer  from  thia  disease,  whose 
diet  is  not  mgolated  by  arfimi  advice,  awaDows  great  qoantitiea  ol 
faod    ifledii^  mnA  cailxilvdnta.     The 

bet  qps^lty  retam,  for  tiie 
The  ieoriiae>pa|i|gtiteol the  diabetic  disappeaxsi 
the  mtiam  catU^ydnlBi  aieeel  off  aed  their  place  t 

b  dcss  lie  emadalkei  of  ibe  1 
eonn  k>  a  hall  witk  ttsii£er  of  the  pdiypbgia. 

parteaitT  lo  Smemm  aeoiker  poial  in  tike  nelaboiisvi  ef  Oe  < 
■esM^y,  the  alhemfiMrheiigB     It  hea  tor  a  kmg  time  faeee  known 

asAa  a  rerj  eonadenhfe  qesaiify  of 

tum^.    IjMgpa  %eiee  an  not  neehed.  iadee4  in  any 

bissl    Maey  aBihieB>  aors  paitacularlr  in  Fiance,  hare 

totUsarmntoaL    Thsj 


W  the 


take,  ie  the 
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from  180  to  200  gm,  or  more  of  albumin.  The  excretion  in  the  mine 
of  the  nitrogen  herein  contained — except  for  the  small  amount  pass* 
ing  away  in  the  feces — is  a  physiological  pr<K?eB8.  The  healthy  man, 
who  ordinarily  does  not  take  in  more  than  half  this  amount  of  albu- 
min, excreting  usually  from  14  to  10  gm.  of  nitrogen,  would  excrete 
pK>i>ortionately  hirge  amounts  of  nitrogen  if  hia  diet  were  increased 
to  the  same  extent. 

The  condition  becomes  a  pathologiciil  one  only  when  the  amount 
of  uitn^gen  in  the  urine  exceeds  that  taken  in  with  the  food,  iu  other 
wortls  when,  in  addition  to  the  albumin  of  the  footl,  that  of  the  tissues 
ftlso  is  decomposed.  This  occui-s  in  iliabetics  when,  as  in  the  example 
ftboTe  given,  so  much  sugar  is  excreted  that  after  the  subtra^-tion  of 
its  heat  value  fr<*m  the  heat  value  of  the  food  the  latter  is  found  to 
b©  insufficient.  Wienever  an  individual  eats  less  than  the  necessities 
of  his  organism  demand  he  loses  in  body  substance,  partly  albumin 
and  partly  fat;  in  diabetics  with  littlo  adipose  tissue  the  loss  of  al- 
bumin is  always  proportionately  the  gi^eater,  its  nitrogen  being  added 
to  that  of  the  albumin  of  the  food.  This  wsiste  of  nitrogen  is  the 
greater  the  more  the  food  vidue  is  depreciated  by  glycosuria.  It  is 
Terr  hiiTge  as  long  as  the  diabetic  is  left  to  himself  to  ingest  the  car- 
bohydrates which  are  useless  to  him,  but  becomes  sHght  or  ceases 
when  tJie  diet  consists  largely  of  proteids  and  fat  (Lusk,  F.  Voit, 
von  Xoorden,  Hir'schfehl,  Weintiuud)* 

The  los8  of  nitrogen  may  also  reach  a  high  figure  as  a  result  of  the 
ion  of  toxic  sniistances  upon  the  protoplasm.  Substances  of  this 
Eind  prejuilicial  to  the  integrity  of  the  protojilasm  are  probably  often 
Ic^mad  in  diab*>tes.  I  refer  particularly  to  the  final  stage  of  the  dis- 
diabetic  coma.  Nevertheless  the  existence  of  an  azoturia  of 
toxic  causation  in  diabetes  has  never  been  determined  with  certainly. 


m.  Other  Characteristics  of  Diabetic  Urine. 

1.  Qtianittij  of  (he  Uritte ;  Specific  Gravity. — Polyuria  is  one  of 
the  most  striking  symptoms  of  diabetes.  It  often  causes  the  patient 
uneasiness  l>efore  any  other  phenomena  of  the  disease  are  noticed. 
The  desire  to  urinate  often  wakes  the  patient  and  forces  him  to  get 
up.  although  aa  a  general  rule,  if  not  always,  the  quantity  of  urine 
i«X'ret4?d  during  the  night  is  less  than  that  secreted  during  the  day- 
tune.  This  is  worthy  of  note,  since  in  t>ther  sufferers  fi-om  a  patho- 
lfl(gically  intTeased  diureais  it  fretpiently  happens  that  from  tw  othirda 
lo  ihree-rpiartt^rs  of  the  entire  amount  of  the  urine  is  secreted  during 
tJie  night  (Quincke) . 

The  total  volume  of  urine  secreted  in  the  twenty -four  hours 
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amounts  in  many  cases  to  10  litres  (17  ^  pints)  or  more — sometimes 
even  15  or  20  litres !     In  cases  of  moderate  severity,  where  there  has 
been  no  regulation  of  the  diet,  the  average  (luantity  secreted  m  froi^^ 
4  to  6  litres  (7  to  10 J  pints).  ^M 

An  increase  in  the  amonnt  of  sugar  brings  an  increase  in  th^H 
amount  of  urine;    Init  ordioarily  the  amount  of  urine  rises  less  rap^^ 
idly  than  does  that  of  sugar,  so  that  when  the  volume  of  water  is 
greater  the  percentage  of  sugar  is  increased.     The  specific  gravity  is 
eiiDse<iuently   higher  the   greater  the   amount  of  urine  secreted- 
phenonienon  that  is  not  observed  in  any  other  disease.     The  follow 
ing  ta!)nhir  view,  made  up  from  a  large  nnmiier  of  urinary  table 
shows  the  sjiecific  gravity  and  iiereenkige  of  sugar  corresponding 
given  amounts  of  daily  excretion  of  urine.     It  must  he  remend>eredp! 
however,  that  iudividual  cases  frequently  present  exceptions  to  the 
avei-a^es  here  given : 

Total  amount  of  uHOie  P»rc«ntiig« 

ezprtMoed  in  Ikret.  Specific  gravity.  of  augtit. 

L5-  2.5 1.03G-L030  2-3 

S.&-4 L03(>-l.03ti  a-5 

4    -e 1.032-1.040  4-7 

6    -10  1.036-1.046  6-9 

The  relation  of  the  amount  of  sugar  excreted  to  tlie  tota,l  vol 
of  the  urine  is  shown  very  clearly  when  the  patient  is  transfer 
from  a  mixed  diet  to  one  consisting  of  meat  and  fat;   the  quantity 
urine  immediately  falls  and  ahmg  with  it  that  of  tJie  sugar,  although 
never  in  exactly  the  same  ratio.     This  is  shown  in  the  foUowing  tahl 
from  E.  Cless: 

Total  auioiitit  Specific  FercentAK 

uf  yrJne.  Qrarlly.  of  au^ar. 

Mixed  diet  (daily  avemge  of  four  days) 6, 3lK)  c.  c.  1 ,  038  7.05 

Animal  diet  (daily  average  of  seveo  days)  . , ,  3,800  c.c.  1.031  2,2 

H,  under  the  influence  of  a  strictly  meat  diet,  the  urine  become 
entirely  or  nearly  free  from  sugar,  then  its  daily  secretion  approache 
the  normal  amount.     But  the  specific  gravity  remaias  higher,  h 
cause  the  urine  is  rich  in  the  end  products  of  the  meat  ingest 
There  Jire  many  exceptions  to  the  rules  above  given.     Some  may 
formulated,  others  defy  any  schematic  representation. 

a.  The  glycosuria  is  often  preceded  for  a  rather  long  period  by 
greatly  increased  diuresis;  the  urine  in  this  case  is  of  low  specifii^l 
gravity  and  resemViles  that  in  diaKietes  insipidus,  but  it  is  better  tc^^ 
call  it  premonitory  polyuria  than  diabetes  insipidus,  for  in  the  pres- 
ent state  of  our  knowledge  everything  iiointn  to  the  latter  as  being  a 
disease  mti  generis  and  having  nothing  t<>  do  with  diabetes  raellitus. 
It  is  very  interesting  to  note  that  many  authors  have  observed  onl^^ 
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polyuria  after  experimentiil  injury  to  the  pancreas,  and  not  glyco- 
suria; if  diabetes  mellituB  did  not  ensue  the  pol^niria  rapidly  disap- 


I 


6,  When  a  cure  of  diabetes  mellitus  takes  place,  there  often 
follows  a  period*  extending  over  weeks  or  montha,  of  polyuria  without 
gljct)»uria.  In  many  of  these  cases  the  exiilaiiation  lies  in  the  fact 
"^'that  the  patients  have  acquired  a  habit  of  drinking  large  quantities 
of  water  which  they  cannot  easily  abandon.  If  the  amount  of  water 
la  lessened  under  the  physician's  orders,  extreme  thirst  is  felt  for  a 
number  of  tbiys,  but  this  gradually  subsides  and  a  normal  diuresis 
is  establishech  In  other  cases  the  thirst  cannot  Ije  overcome,  and  the 
patients  lose  their  appetite,  sleep  i>oorly,  antl  feel  depressed  when- 
ever the  attempt  is  made  to  reduce  the  iMjIyuria  by  restricting  the 
allowance  of  water. 

€.  There  are  some  rare  cases  of  diabetes  mellitus  in  which,  despite 
a  large  percentage  of  sugar,  only  a  normal  quantity  of  urine  is  se- 
creted, and  tlie  demand  of  the  organism  for  water  does  not  exceed 
physiolojrical  limits.  The  causes  for  this  unusnal  condition  are  not 
known.  Peter  Frank  first  describtxl  these  cases  a  huncb^ed  years  ago, 
naming  the  condition  "dial>etes  decipiena." 

d.  The  natural  ratio  between  diuresis  and  glycosuria  may  lie  tb's- 
lofbed  artificially  in  various  ways.  A  diminution  in  the  amount  of 
urine  through  reduction  in  the  tiuantity  of  water  can  seldom  be 
brought  about,  as  exix?rience  hiis  shown  that  dial>etic8  l»ear  this  very 
poorly,  and  if  it  is  insisted  upon  simply  disobey.  On  the  other 
hand  the  reverse  often  obtiiins.  In  patients  undergoing  a  **  drink 
cure**  the  urine  is  naturally  largely  diluted ;  it  increases  in  amount 
while  the  specific  gravity  falls  and  the  iiercentage  of  sugar  is  propor- 

nately  reduced. 

2.  Coiisequcnces  of  the  Pohjuria, — a,  Pdydtpsta. ^-lu  diabetes  mel- 
lito^  contrary  to  what  obtains  in  many  cases  of  diabetes  insipidus, 
tha  polyuria  is  always  the  primary,  and  the  exaggerated  thirst  (poly- 

ypaia)  the  sec<>ndary,  condition.  The  thirst  is  great  and  calls  aloud 
p  satisfaction,  yet  it  is  seldom  so  extreme  as  in  diabetes  insipidus. 
6.  Fluuitfti  of  (he  Bhiod, — The  kidneys  imtated  by  the  sugar  draw 
ell  a  volume  of  water  from  the  blo<xl  that  a  certain  amount  of  thick- 
iog  of  the  latter  may  result.  In  such  cases  the  projMjrtion  of  solid 
nstituents  is  increjised,  and  examination  shows  a  larger  amount  of 
^moglobin  aufl  red  bloinl  corpuscles  than  nonnal.  But  this  appar- 
t  increase  of  the  solid  matter  of  the  blood  is  always  slight  and  is  not 
ocmatant,  and  there  may  l>e  cases  in  which  the  fluid  portion  is 
llDimial  or  even  relatively  increased.  We  are  still  unable  t<jfonnulate 
§mj  dafinite  law  in  this  respect,  notwithstanding  the  many  data  in  our 


92 


TON  NOOBDEN— ^tJlABETES  MELUTrS. 


poBsession.     It  is  possible  that  many  interesting  relations  may  be 
bmiiglit  to  li^^ht  wlien,  in  iidclition  to  tlie  examination  of  the  blood»^ 
the  amount  of  flnid  ingested  and  the  sensible  and  insensible  k 
of  water  from  the  organism  are  also  taken  into  aeeountt 

c.  Trauspintfion  of  IVater  through  the  Skin.— DiiiiieticH  ustially 
have  a  dry  skin  and  can  with  difiicnlty  be  made  to  pei^spire.  The 
reciprocal  relations  of  the  skin  and  kidneys  l>eiug  known,  it  is  very 
easy  to  see  that  the  increased  actiWty  of  the  latter  is  responsible  for 
the  inactirity  of  the  former.  There  are  exceptions,  liowever,  to  this 
nik%  but  these  relate  only  to  mild  cases  of  diabetes  and  usually  to 
those  occurring  in  corpulent  individuals,  Institnccs  of  unilateral  or 
local  sweating  are  to  be  regarded  from  a  very  different  stand j joint; 
these  are  to  be  explained  by  a  patht>logical  irritatiim  of  the  specific 
nen-es  regulating  the  cutiineous  seeretioo.  The  insensible  |>erspira- 
tion  is  also  diminished.  Owing  to  tlie  enormous  drain  through  the  , 
kidneys,  a  relatively  small  amount  of  water  is  [)resent  to  be  disposed! 
of  by  evai>oration,  but  the  absolute  amount  of  water  evaporated  from 
the  skin  also  is  often  lessened.  That  an  aljsorption  of  water  through 
the  akin  (negative  insensible  pers|ii ration)  takes  j>lace  was  fonnerly 
a8sei'ted  but  has  not  yet  been  determined  with  ceiiainty. 

3.  Kitrogtnofis  ConHfitnents  of  the  Urute, — \\e  need  mhl  but  little 
eonceming  the  amount  of  nitrogen  excreted;  that  is  dependent  uj)on 
proteid  dec(  imposition,  and  has  been  already  referred  to  on  page  88. 

a.  Urea, — This  is  true  esjjeeially  of  urea,  which  is  responsible  for 
about  80  or  90  per  cent,  of  the  nitrogen  in  the  urine  and  therefore 
is  subject  to  the  same  laws  that  regulate  the  excretion  of  nitrogen  in 
general.     Of  much  greater  interest  is  the  excretion  of 

6.  ^m7wonm."— The  healthy  man  excretes  from  0.5  t^  1  gm.  of 
ammonia  per  diem,  and  tJiis  amoimt  may  rise  to  from  1,2  to  1.5  gm. 
when  meat  constitutes  a  large  part  cjf  the  diet.  In  many  cases  of 
diabetes  the  same  proportion  holds,  but  in  other  cases  the  quantity 
of  ammonia  may  be  much  greater.  An  excretion  of  from  3  to  6 
gm.  a  day  has  l>een  frequently  observed  (Halle n'ordeu,  Stadelmami, 
Minkowski,  Wolpe,  von  Noorden,  and  others),  and  Stadelraann  even 
found  as  much  as  12  gm.  a  day  in  one  instance.  The  higltest  fig- 
ures belong  almost  exclusively  to  the  st^ige  of  diabetic  coiua;  those 
between  the  extremes,  on  the  other  hand,  may  l>e  observed  in  given 
cases  for  periods  of  weeks  and  ra^mths. 

So  far  as  we  know  the  animal  organism  excretc*s  increased  amounts 
of  ammonia  when  acids,  which  combine  with  ammonia  and  prevent 
its  union  vnih  carbonic  dioxide  t*i  form  urea,  have  obtained  entrance 
into  the  blood  i8cbmiedel>erg,  Stadelraann,  Minkowski,  and  others). 
This  nilo  appears  to  hold  good  with  special  force  in  diabetes,  for 
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(1)  The  nourishment  of  diabetica  is  an  "acid"  one.  Much  phos- 
phoric acid  is  formed  from  the  large  quantity  of  meat,  etc.,  ingested, 
and  in  particular  a  large  amount  of  sulphuric  acid  is  produced  by 

( oxidation  of  tlie  sulphur  which  every  albumin  molecule  contains. 

(2)  Besides  this  large  quantitie^s  of  organic  acids  are  fnnne<I  under 
certain  circumstjxnces  in  the  diabetic  organism.  Aceto-aeetic  and 
betft-oxybutyric  acids  are  much  the  most  frequently  produced  of  these 
oi^anic  acids.  The  conditions  of  their  formation  will  be  treated  of 
biter.  With  the  exception  of  a  few%  as  yet  unexplained*  cases 
(Wolpe),  the  presence  of  these  iwidn  in  the  urine  is  always  aceom- 
panieil  by  a  profuse  excretion  of  ammonia. 

r.   (TfTatuiin  often  appears  in  diabetic  urine  in  quantities  that  could 


hanily  bi>  reached  in  health- 


to  2  gm.  per  diem.     The  cause  of 


tliis  profuse  excretion  is  to  l>e  found  in  the  nature  of  the  diet,  for  who- 
ever eats  a  large  amount  of  creatinin-containing  meat  must  excrete 
oorreepondingly  large  quantities  of  this  substance.  A  second  source  of 
craatinin  is  present  when  the  patient,  as  so  often  happens  in  dialjetes, 
consumes  his  own  muscular  tissue  (c/*.  p.  89). 

d,  line  Add, — When  proper  methods  of  research  are  employed, 
normal  or  only  slightly  increased  amounts  of  uric  acid  are  found  in 
the  urine  (Stiirtz").  Contrary  result.s  are  due  to  the  employment  of 
faulty  methods.  According  to  some  French  authors,  there  are  cases 
of  diabetes  which  are  accompanied  by  an  increase*!  excretion  of  uric 
acid,  and  other  cases  in  which  uricaciduria  and  glycosuria  alternate. 
^These  cases  are  referred  by  the  WTiters  who  report  them  to  "  diabetes 
Itemans.** 

Alhihtnn,'** — Statements  concerning  the  frequency  of  albuminu- 
rill  in  diabetes  vary  greatly,  the  numerous  statistics  given  making 
the  percentjige  all  the  way  from  10  to  G8.7  (Bouchard,  Fiirbringer, 
Sehmitss,  Sfilles,  Bussiere).  The  albuminuria  is  almost  always 
ftlight.  Pathological  anatomy  teaches  us  that  sufterers  from  dial>etf*s 
aeldom  have  perfectly  healthy  kidneys.  Perhaijs  the  organ  betM^mes 
diseased  in  consequence  of  the  enormous  tax  put  upon  it  by  the  ex- 
,oa  of  such  large  quantities  of  water^  nitrogenous  substances,  and 
OthexB  believe  that  the  kiiineys  are  poisoned  by  the  definite 
products  of  motalmlisin  in  the  dial>etic  onganism.  Alliertoni,  Tram- 
bosti,  and  Nesti  inculpate  the  aceto-acetic  acid.  Nothing  definite, 
however*  is  known  on  this  point.  Conceming  the  transition  of  dia- 
betes into  granular  eontracteil  kidney,  see  p.  86. 

4.  Non-Xitrctgatouif  Orgauic  Substances, — a.  Acetone,  aeeto-aeetic 
acid,  and  l>eta-oxybut>^ric  acid  are  the  most  fre<^uently  encountered 
of  these  substances.  All  these  IxKlies,  especially  the  first  two,  have 
been  made  the  subjects  of  numerous  publications;  Ihe  literature  in- 
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deed  is  so  voluminous  as  hardly  tn  l>e  i^oDe  through  with.  I  have 
myself  made  an  exhaustive  study  of  these  bodies,  not  only  in  dia- 
betes but  in  other  diseases  as  well,  and  I  must,  in  order  not  to  dratw 
the  discussion  out  to  toii  great  lengths,  eonline  myself  in  general  to  the 
expression  of  my  own  views.  The  common  som'ce  of  tu-'etone,  aceto- 
acetic  acid,  and  oxybutyric  acid  is  without  doubt  allnimin.  During 
the  normal  d€*com position  of  albumin  in  liealtli  at  most  only  tnu-es 
of  acetone  (about  one  centigram)  are  excreted.  In  eases  in  which  the 
amount  of  acet<itie  is  increased  and  tlie  other  substances  appear  in 
the  urine,  either 

(1)  There  is  a  splitting  iii>  of  the  albumin  molecule  as  reganls 
its  non  nitrogenous  derivatives,  which  normally  does  not  bike  pi 
or 

(2)  The  normal  decomposition  proceeds  as  far  as  the  formation 
of  the  al>ove-mentioned  sulistiinces,  and  then  ceases,  or  finally 

(3)  Tliese  substances  are  formed  through  the  decomposititm  of 
certain  kinds  of  albumin  only,  w^hile  they  are  absent  in  the  decom-^ 
lx)sition  of  the  ordinary  albumin  of  the  food. 

Wo  cannot  answer  these  ipiestions  definitely  until  the  still  dis- 
puted point  as  to  whether  acetone  and  the  other  bodies  are  noi-malj 
intermediate  products  of  the  retrogressive  metamorphosis  of  albumin, 
is  settled. 

Acetone  and  acefo-acetic  add  have  so  many  points  in  common  that 
they  doubtless  owe  their  origin  ti>  one  anil  the  same  i>roc»ess  affecting 
the  albumin  molecule,  and  indeed  it  appears  iirobable  that  aceto-acetic 
at^id  is  the  mother-substance  of  acetone.  When  but  little  aceto-acetic 
acid  is  formed  the  entire  amount  becomes  converted  into  acetone, 
but  when  a  largo  amount  is  formed  a  i)art  of  it  appears  in  the  urine 
together  with  the  acetone.  The  conversifm  of  the  aciil  into  ac^^tone 
possibly  takes  place  in  the  urine,  but  in  addition  to  tliis  it  certainly 
t>ccurs  within  the  tissues  or  in  the  blood,  as  the  vaLitile  acetone  is 
f«>und  in  the  expired  air.  Since  aceto-acetic  acid,  even  outside  of  the 
lM)dy,  is  transformed  witli  extreme  facility  into  acetone,  there  is 
nothing  against  tlie  probability  of  this  assumption. 

I  called  attcmtion  two  years  ago  to  the  hict  that  always,  whenever] 
large  quantities  of  acetone  and  aceto-acetic  acid  ajrpear  in  the  urine, 
the  allmmin  of  the  body  is  l:»oing  ilcstroyed^in  consequence  either 
of  insufficient  nourishment,  starvation,  or  of  a  poisoning  of  the  prot 
(ihism  by  euterugenous  toxines  and  bacterial  prmlncts.  I  have  con- 
cluded from  that  that  tho  formation  of  these  sul>stances  takes  place 
only  during  the  decomposition  of  the  albumin  of  the  body,  and  never 
during  that  of  the  albumin  of  tho  fomh 

The  facts  of  diabetic  acetonuria  and  diaceturia  can  be  brought  into 
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agreement  with  this  conclusioii,  for  we  have  seen  that  the  diabetic  is 
often  in  the  condition  of  consuming  his  own  proteids.  In  hici  I  have 
myself  seen  a  high  degree  of  acetonuria  and  diaceturia  in  diabetics 
only  when  the  output  of  nitrogen  was  greater  than  the  income. 
Furtliermore,  whenever  cases  are  i*eported  in  the  literatiare,  as  they 
^Bquently  are,  in  which  acetone  is  excreted  in  the  urine  tn  the  amount 
of  sevend  decignimB  or  gramn  (even  as  much  hh  10  grumH)  a  day, 
we  are  always  able  to  see,  from  the  facts  given  in  relation  to  the  diet 
ami  to  the  glycosuria,  that  there  must  have  been  quite  a  considerable 
wiiste  of  the  albumin  of  the  l)otly. 

Beta-oxybitiync  acid  is  perhaps,  as  many  believe,  the  first  stage 
in  the  formation  of  aceto-acetic  acid.  Clinically,  however,  it  [iresents 
a  certain  independence,  and  I  regard  it  as  more  probable  that  oxy- 
butyric  aeid  on  the  one  hand  and  aceto-acetic  acid  on  the  other  arise 
from  qualitatively  different  decomposition  processes. 

Similar  relations  to  those  existing  lietween  the  decomposition  of 
albumin  and  the  formation  of  acetone  are  not  observed  in  regard  to 
oxy butyric  acid.  The  latter  is  regularly  absent  in  diabetics  who  are 
in  good  jihysical  condition,  and  not  infrequently  also  in  those  who 
are  safferiug  from  a  marked  loss  of  body  allmmiii.  While  oxy  buty- 
ric acid  is  i>ermanently  absent  in  a  certain  numl>er  of  cases  of  dial^etes, 
and  is  not  necessarily  present  even  in  those  who  are  greatly  reduced 
by  pulmonary  tuberculosis  and  other  complicating  diseases,  other 
diabetics  begin  after  a  certain  time,  and  without  any  cause  that  we 
can  detect,  to  excrete  it.  Sometimes  the  daily  amount  excreted  is 
only  a  few  grams,  at  other  times  it  reaches  50,  100,  or  150  grams. 
After  the  excretion  has  once  begun,  it  is  never  interrupted  for  more 
than  a  few  days  at  a  time;  it  is  permanent  and  shows  a  constant  ten- 
dency to  increase.  According  to  all  our  experience  up  to  the  present 
the  symptom  is  of  the  gravest  prognostic  significance ;  in  most 
at  the  end  of  a  few  days  or  weeks,  diabetic  coma  ensues  and 
the  case  ]wisse8  on  to  a  fatal  termination. 

L  Rotation  of  fhvM  Substances  to  Dialnfic  Lkmia. — Upon  the 
grouud  of  the  just-mentioned  temporal  coincidence,  many  authors 
look  upon  diabetic  coma  as  an  "acid  intoxication'*  (Stadelmann, 
Jlinkowski,  von  Jaksch) ;  others  regard  it  as  the  result  of  a  specific 
poisonoas  action  of  oxybutyric  acid  t>r  the  substances  allied  to  it; 
while  others  again  would  attribute  to  at^etone  and  acetoaeetic  acid  as 
well  an  im|>ortant  role  in  the  etiology  of  dialx^tic  coma.  The  last- 
jiamed  opinion  is  hardly  tenable.     I  have  often,  as  have  also  other 

BnrerSt  seen  marked  acetonuria  and  diaceturia  continue  in  diabe- 
for  weeks  or  months  at  a  time  and  then  disapportr  again.  Dur- 
ing this  period  the  patients  grew  weaker  and  lost  in  weight  in  conse- 
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qnenee  of  the  prohise  acetonuria,  but  they  presented  no  symptoms 
of  coma.  These  observations  pro^e  more  than  do  those  in  which 
stress  is  laid  upon  the  consecutive  relation  of  aeetonuria  and  coma. 
Acetonuria  and  diaceturia  are  found  so  frei|uently  and  indeed  so 
regularly  in  weakened  diabetics  with  well-marked  paralysis  of  the 
sugar-consuming  functions  and  in  tiaose  in  whom  thf»re  is  an  inoreas* 
ing  difficulty  iu  obtaining  suiRcient  nourishment,  that  we  need  not 
wonder  at  their  presence  among  the  mnditions  preceiling  coma*  But 
it  is  not  x>ermi8sible  to  predicate  an  etiological  from  a  merely  temporal 
relation. 

Much  more  difficult  is  the  question  of  oxybutyric  acid,  the  appear- 
ance of  which  in  diabetes  is  always  followeil  in  time  by  coma,  unless 
death  is  occasioned  by  some  intercurrent  disease*  The  ^lews  held 
concerning  this  substance  are  flatly  contradictory.  I  incline  to  the 
opinion  of  KJemperer,  according  to  which,  in  some  stages  of  diabetes, 
for  reasons  unknown  to  us,  certain  toxic  substances  are  formed. 
These  poisons  act  (1),  after  a  certain  accumulation  has  taken  place, 
as  paralyzants  of  the  brain,  inducing  coma,  and  (2)  as  destroyers  of 
protoplasm.  TMien  large  quantities  of  osybutyric  acid  are  present 
in  these  cases  we  must  attribute  to  the  active  poison  in  diabetes  the 
special  property  of  conducting  the  decomposition  of  albumin  along 
the  S{)ecial  lines  leading  to  the  production  of  this  tand,  tor  in  other 
forms  of  destruction  of  protoplasm  (starvation  or  fever)  tliere  may  be 
occasionally  an  excretion  of  oxybutyric  acid  in  the  urine,  but  it  is 
always  in  the  md^t  minute  quantities.  Coma  on  the  one  hand,  and 
the  formation  of  oxybutyric  acid  and  reduction  of  the  alkalinity  of 
the  blood  on  the  other,  would  be,  according  to  this,  not  subordinate 
but  co-ordinate  phenomena. 

Theory  apart,  it  may  be  asserted  that  acetonuria  and  diaceturia 
ippear  whenever  for  any  reasc»n  a  dialietic  is  unable  to  take  as  much 
3urishment  as  his  neechi  demand.  They  are  important  as  an  ad- 
monition to  attend  carefully  to  the  regulation  of  the  diet,  for  any  low- 
ering of  the  nutritive  conditions  may  hasten  the  occurrence  of  coma 
or  in  some  other  way  le-ad  to  a  fatal  termination.  The  excretion  of 
oxybutyric  acid  is  of  the  gravest  prognostic  import  unless  it  ceases 
again  in  a  few  days,  for  it  lenders  the  s|)eedy  onset  of  coma  ve 
probable. 

5.  Mineral  Constituents  of  the  Urine, — Chloride  of  sodium  and  sul- 
iphuric  and  phosjihoric  acids  are  found  usually  in  the  urine  of  diabe- 
tic58  in  greater  quantities  than  in  that  of  healthy  persons.  That  is 
readily  explained  by  the  greater  quantity  of  food  ingested  by  diabetics. 
As  regards  sulphuric  and  phosphoric  acids  especially,  the  gre^t  con- 
sumption of  flesh  m^ts,  and  also,  when  present,  the  pathological  de- 
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dmpofiitiou  of  proteicls,  are  significant.  The  daily  excretion  of  fire 
or  »i%  ispmniB  of  each  of  these  two  acids  is  not  uncommon.  In  gen- 
the  jmniUelistn  l^etween  iheni  and  the  urea  is  maintiuneii.     Ac- 

!>rtliiig  to  the  investigations  of  van  Ackeren,  of  Ohicagt*,  tlialieties 
often  excrete  such  laix^  ciimntities  of  i>hosphnric  acid  and  lime, 
HH  comjiareil  with  the  proportic>ns  of  these  sulKstJtnceH  contained  in 
the  food,  that  we  have  to  ass u me  a  wa*^t4?  of  some  tissue  of  which 
Ihey  farm  an  important  constitueut;  such  tissue  can  only  W^  the 


6.  PneumatHria.*** — In  certjiin  rare  case  of  tliabetes  air  is  voided 
with  the  urine,  passing  out  from  the  urethra  with  a  iieculiar  bul> 
tiling  nidse.  This  imeuinaturia  lias  l)een  ol>ser^'etl  in  l>oth  men  and 
women.  It  may  of  course  lie  causetl  l)y  the  entrance  of  atmospheric 
air  or  of  intestinjil  gases  intf>  the  bladder,  when  any  lesion  (ulcera- 
tii>u,  etc)  of  these  paits  has  led  to  the  formation  of  a  fistula.  Such 
caseH  difler  in  no  way  from  similar  ones  cK^curring  in  non-diabetic 
iadinduab. 

The  petniliar  form  of  [meumaturia  which  has  lK?en  oliserved  esjiec- 
iiilly  in  ilialH-ies  arises  fr«»m  a  formation  of  gjis  in  the  bladder  it- 
self in  conse^pience  of  dcK*om position  or  fermentation  processes  in 
tlie  urine.  The  subjix-t  of  the  fermentation  is  the  sugar,  the  excit- 
tmta  of  the  fermcutatiou  are  micro-organisms  which  in  some  way, 
through  the  jMissage  of  a  catheter  or  the  occurrem^e  of  cystitis,  have 
obtained  entran<*e  into  the  bladder.  In  the  i*eported  cases  the  micro- 
oncanisms  Wf*i*e  not  always  the  same,  among  those  noted  being  the 
haciUus  of  butyric  acid  fermentation,  the  bacterium  coli  commune, 
thi^  yeAst  fungus,  and  other  sorts.  The  gaseous  products  of  the  fer- 
mcintation  are  carWm  dioxide  (CO.),  hytlrogen  (H,),  and  methane 
(CH.) ;  other  pi-mlucts  of  the  fennentation  i>f  carbohydrates  found  in 
nrinc  of  this  sort  are  laity ric  iicitl  ami  lactic  fR-id*  Besides  the 
micro-* >rgauisms  which  seize  uiwm  the  carl Mjiyibrates,  other  mi<*rolje« 
which  act  U|K>n  the  aliniminoids  may  occasionally  gain  entrance  to 
tlie  bkilder  and,  when  albumin  is  presenti  give  rise  to  the  formation 
#rf  sulphun.^tti^il  hydrogen  gas  (SiL>.  This  form  of  pneumaturia 
(hydrothionuria)  may  of  course  <x!cur  in  other  indi^ddimls  as  well  ob 
in  iliaU^ic's. 

Tlie  pneumaturia  of  dial>etes  is  always  a  very  troublesome  com- 
pUaition  and  one  diffit*ult  of  remedy.  Almost  ine\4tably  cystitis 
develops  if  this  have  not  already  existed  and  contributed  to  the 
[inKliictii>n  of  the  pneumaturia.  Pei^sistent  hx*al  treatment,  con- 
aiBtii:^?  in  repeated  washing  out  of  the  bhuider  with  antiseptic  sola- 
tionii,  is  often  nec^^ssary  in  order  to  restore  the  bladder  to  an  aaaptic 
condition. 
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IV.  Chemistry  op  the  Other  Secretions. 

1,  Saliva. "  AmoTint . — Thf*  mouth  of  the  dial h^Hc,  despite  the  krjx*? 
and  frequent  drMUghtw  oi  water,  shown  an  obstinate  tendout-y  to  Ite- 
come  dry.  The  Biiliva  is  as  a  rule  scanty  and  poor  in  ferment,  al- 
though there  are  exceptiouB.  In  many  patients  the  secTotion  is 
normal  and  in  others  there  may  even  be  a  very  amazing'  decree  of 
ptyalinm.  In  some  cases  I  have  failed  to  obtixin  the  sulphoeyanic 
reaction  in  diHl>etic  saliva- 
Sugar.— The  aecountH  given  of  the  prefieoce  of  graiie  sugar  in  the 

saliva  are  very  nnrelial>le.     If  this  sul)stAnce  is  ever  found  it  ia  only 
exceptionally, 

Eeaction.— The  mixed  buccal  secretions  are  as  a  rule  of  acid  reac- 
tion in  dialietes.  According  to  the  results  of  Hosier's  and  von 
Frerichs'  researches  it  ai)pcai"H  to  be  certain  that  even  the  j>arotid 
secretion  as  it  tIt>WH  from  Btcno'H  duct  may  l)e  faintly  acid.  This 
hap]>ens  occasionally  also  in  hciilthy  individuals,  but  then  only  tem- 
porarily (Htickcr), 

2,  (Jmirif  JniveJ'' — The  secretion  of  hydrochloric  acid  Iiah  l>een 
examined  by  Honigmann,  Kosenstein^  and  Guns  in  tw^enty-eight  cases 
of  dial  H^tos,  l)ui  no  law  coiiccrning  it  could  bo  discovered.  These 
authors  fouud  the  secretion  msnally  below  the  normal  amount,  in 
some  cases  variable.  A  diminution^  if  it  occurs,  is  to  l>e  refeo'ed, 
according  to  Rosonstein,  to  uenroufl  inHueuces, 

3,  Lttcstiaal  Setrt'tlofiH. — Since  it  is  impossible  to  collect  the  in- 
testinal juice  in  a  pure  state,  its  secretion  must  be  estimated  from  an 
examination  of  the  feces.  It  has  been  already  stat^nl  that  the  feces 
in  dialiotes  are  as  a  rule  normal  in  amount  and  cfmiposition,  and  that 
the  absorjition  of  nutritive  material  proceeds  satisfactorily  {rf,  p.  84) . 
It  was  also  at  the  same  time  pointed  out  that  tK^easionally  exceptions 
may  bo  met  with  which  are  to  be  attributed  to  a  deiicicnt  access  of 
the  pancreatic  juice. 

4,  SrmetL — Diathetics  often  have  increased  sexual  desires  ni  the 
beginning  of  the  disease,  but  this  stage  is  usually  of  short  duration 
and  the  opposite  contlition  soon  prevails.  Patients  fretpiently  com- 
plain, even  in  the  early  stages  of  the  disease,  of  a  loss  of  virile  power 
and  of  a  reduced  seminal  secretirm,  and  these  phenomena  are  to  be 
counted  among  the  regular  symptoms  of  the  later  stages,  if  we  except 
the  mildest  cases.  But  there  arp  nccasional  exceptions  to  this  rule. 
Freciueiitly  the  impotence  is  the  first  s>'mi>tom  that  leads  the  patient 
to  seek  medical  adnce, 

5,  PerHjilraiKm. — The  condition  of  the  cutaneous  secretion  has 
already  been  referred  to  on  page  92.     The  earlier  reports  concerning 
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tlio  «pi*OAraiK*e  f^f  su^ar  in  the  sweat  in  diabetes  were,  to  ftay  the 
least,  exaggerafceii  (Kiilz) »  for  the  ocvurreiice  is  in  auy  case  extremely 
rare.  I  have  examined  the  sweat*  after  injections  of  pilocarpine, 
in  six  cases  of  dial)etes»  and  never  foimd  any  snl>Bt>ance  in  which 
fermentation  could  lie  excited  by  yeast  or  which  formed  the  character- 

^istic  crystals  uptm  the  addition  of  phenylhydrazin. 
Hi, 
ha 
gl: 


V,  Chemistry  of  the  Blood, 


1*  S*tfj4rt\ — Thjit  the  i^ercentage  of  sugar  in  the  bloc  »d  in  ^ea-ter 
than  norma]  in  every  c;ise  of  diabetes  in  which  glycosuria  is  [iresent 
hat)  \mm  ali^eady  stated  a  numl)er  of  times  in  this  treatise.  The 
glycosuria  is  the  conse«iuence  of  the  hyperglyca3mia.  In  contrast  to 
die  normal  amount  of  from  0»5  to  1.5  jier  mille,  Pavy  among  others 
reports  from  1.54  tr>  5,70  i>er  miUe,  Seegen,  in  grave  cases»  from  2.3 
to  4.8  per  mille.  The  proportion  is  not  always  constant  in  each  case, 
but  ^Tiries,  contrary  to  what  obtains  in  tlie  healthy  organism,  ac* 
cording  to  the  nature  of  the  footl;  the  ingestion  of  carlioliydrates 
uicretk>es  it,  the  ^vithdrawid  of  these  substances  diminishes  it.  In 
fOemeial  there  is  an  exact  rehition  l>etvveen  the  amount  of  sugar  ex- 
en>trHl  in  the  urine  and  that  contiiined  in  the  blotnl. 

There  is  still  much  that  is  ol»scui*e  in  this  field;  further  research 
into  the  reciprocal  ix*Litions  of  diet<  bloud'HUgar  and  urine-sugar  is 
urgently  needed  antl  promises  good  results  as  regards  our  kiinwledge 
,  0t  dialx^tes.  In  the  mean  while  these  investigati(*na  aiv  diihcult  of 
ution  iind  uncertain  in  their  results,  for  the  reason  that  we  possess 
no  exact  methtMl  by  which  we  can  estimate  correctly  the  presence  of 
ainaU  amounts  of  sugar  in  the  blood. 

2.  OlijtyMic  FtnneiiL     See  page  54. 

8.    fVaier  and  Penimmtd  QmsfitHtnts,     See  page  91. 

4.  Fat. — ^lu  grave  eases  fat  has  quite  often  IxMi^n  found  in  the 
blood  in  such  quantity  that  the  serum  was  milky,  I  have  convinced 
myself  that  this  lipiemia  was  not  connected  with  a  previous  ingestion 
of  fat.  What  is  tlie  cause  and  w4iat  the  result  of  this  transportation 
of  lat  in  the  l>lood,  jind  in  general  what  the  significance  of  the  phe- 
QOtof^non  may  lie,  are  unknown.  If  the  lipiemia  becomes  excessive 
it  may  result  in  lipuria,  that  is,  in  the  passage  of  an  extremely  fine  fat 
emulsion  thrtmgh  the  kidneys. 

5,  J/Ati/m*iVi/.  — In  patients  who  enjoy  excellent  general  health  the 
alkalimty  of  the  blood  is  normal,  but  in  those  who  are  very  much 
leduoed  in  strength  it  is  always  diminished.  The  alkalinity  ha«  been 
foiuitl  to  l>e  less  than  in  any  other  disease  in  diabetica  who  luid 
ffiacbed  the  stages  of  oxybut>  rit-  aciil  excretion,  or  who  were  alxtsady 
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cnmfitfise,  Tiie  alkiLliiie  \ii\ne  of  tlit^  bloo«l  in  BUeh  ciLmis  liaB  been 
ftjimd  to  bo  only  4D  milligrmoB  of  ^(Klium  liydrate  (NaHO)  par  1(K) 
j^-ams  fif  bliHMl;  the  Doriiial  value  i.s  850  tu  400  loilligi'ams.  As  has 
In^en  nliown  aliove,  the  alkalinity  of  the  blofxl  in  lowered  by  tlie  pro- 
duction of  abnormiil  aindH.  Fur  a  discussion  of  this  point  and  of 
the  relation  oi  a  diiniuiBlied  alkalinity  to  coma,  nee  [lage  \^5, 

I  would  .say  here  that  I  have  cfime  to  regard  with  gi^eat  diHtmst 
the  methodn  hitherto  eniployed  for  detyerniining  the  degree  of  alka- 
linity of  the  Mood,  and  thin  on  the  ground  of  certain  investigatitinH 
which  Lowy  him  most  carefully  carried  out,  at  my  suggeHtion*  uiK>n 
patients  in  the  Charite  Hospital  in  Berlin.  Perha]>s  the  near  future 
will  aee  a  fundamentid  change  in  our  viewB  on  tUia  matter. 


COMPLICATIONB    OF  DIABETES. 


I.    FltEQlTENC'Y  AND   CaUSES  OF   THE   COMPLICATIONS. 

Diabetes  in  a  disea.se  that  shows  an  extraordinary  tendency  to 
complications;  almost  every  cu'gan  of  the  sufterer  from  this  disease 
may  become  the  seat  of  some  pathological  process.  Tlio  tlistur- 
l>ances  met  with  differ  tor  the  most  part  l>nt  little  or  nut  at  all  from 
thoBG  enfountered  in  previously  healthy  individuals  or  in  persons 
who  have  1>ecn  suiiering  fi*um  some  other  disease.  Certnin  of  the 
[pathological  processes,  however,  receive  a  special  imx>resH  under  the 
inlluonce  of  the  dial>ete8,  so  that,  i>artly  from  certain  special  char- 
acteristics, jiartly  from  their  coume,  and  partly  froiu  the  peculiar 
grouping  together  of  tlie  organic  diseases,  it  may  l>e  ix>ssible  to  ar- 
rive at  a  diagnosis  t*f  diabetes  mellitus  as  the  primary  disease  even 
before  the  examination  for  sugar  in  the  urine  has  given  the  final 
proof  of  its  existence. 

There  hius  been  much  discussicm  as  to  the  causes  of  the  ni:Lnift»ld 
organic  affections  occurring  early  or  hite  in  the  course  of  diabetes. 
The  coniplicatiiius  have  at  times  the  chara<'ter  of  an  intlammation^  at 
times  that  of  simple  disturbance  of  nutrition,  of  necrosis,  or  of  de- 
generation.  Some  writgrs  inculpate  chietly  the  Imd  general  nutritive  I 
<'onditinn  which  reduces  the  fMiwers  of  resistance  of  every  portion  of 
the  Ijody  and  hivoi's  the  action  of  new^  injurious  influences  m^t  con- 
nected  immediately  wiik  dia!>etes.  Among  such  influences  are  to  be 
reckoned  traumatism  and  over-strain  as  well  as  infections. 

Other  authors  believe  that  the  high  percentage  of  sugar  in  the 
circuhiting  tiuids  exerts  a  direct  injurious  influence  upon  the  organs, 
whether  by  withdrawing  water  from  the  tissues  or  by  impregnating 
them  with  a  concentrated  saccharin©  solution;    the  sugar  acts  as  a 
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poiHon  to  the  iiB8oe^.  I  may  mention  aa  a  repi'esenteUTe  of  tliis 
doctrine  Naunyn,  who  gives  the  following  list  of  symptoms  and  dis- 
eaaet)  as  canse<l  by  tlie  high  percentage  of  sugar  in  tho  fltiick :  Neu- 
falgia,  neuralgic  pains,  angina  cordis,  asthma,  prnritiiH,  eczema,  im- 
pot4?m^»  inflammations  with  a  tendency  to  gangrene,  scorbutus,  boila^ 
carbuncles,  cataract,  morbid  hunger  and  thirst.  Tlie  high  percen- 
tage of  sugar  in  the  fluids  is  regarded  as  injurious  from  another  j)oint 
of  view  also.  Grape  ^ugar,  as  is  well  known,  favors  tho  growth  of  a 
vast  number  of  raicro-orgamaras;  the  tendency  of  the  dialietic  to  cer- 
tain infectious  diseases,  especially  tul>erculosis,  might  thi*refore  be 
due  to  the  presence  of  a  very  favorable  saccharine  soil  in  the  diabe- 
im  organism.  Leo  has  approached  tliis  question  experimentally  by 
Hpling  the  resistance  of  healttjy  animals  and  of  those  m/ule  dia1>etie 
artificially  to  various  jvathogpnic  iMicteria;  he  amved,  however,  at 
no  de£nite  results.  Unfortunately  he  used  phloridzin  to  produce 
dud»etes  in  his  animals,  overlof»king  the  ftict  that  there  is  no  sur- 
charge of  the  fluids  vnth  sugar  in  pliloriLlzin  dial^etes  (rf.  j).  50), 

A  third  ^^ew  as  U^  the  etiology  of  the  comidications  of  dial^etes  is 
that,  in  addition  to  the  undoubt4Hl  evil  results  of  the  lowered  nutri- 
tive conditiims,  there  are  certain  toxic  subst^xnces  present  w  hich  are 
prejudicial  t^  the  integrity  of  the  organs.  Their  fiction  is  alleged 
es j>eciaUy  in  eases  of  degeneration  and  <  )f  functional  disturbances.  We 
ficinot  know  of  any  sudi  poisons,  it  is  true ;  but  we  can  readily  conceive 
tliat  certain  intermediary  prtnlut-ts  may  b<^  formed  during  the  morbid 
inetalK>]ism  of  the  cells  in  diaWtes  wliich  are  poisrmous  and  which 
find  vulnerable  spots  in  one  or  another  organ.  Such  an  explanation 
t»i  nion*  espHcijilIy  proliable  in  res[>ect  to  the  ner\*ous  system,  the 
,l$reat  susceptiViility  of  which  to  the  action  of  mei-e  traces  of  poistm  is 
B|d<^  <^kyir  to  us  by  tlie  temliings  of  toxicology  and  pharmacology  as 
W8R  as  by  a  study  of  the  infectious  diseases.  I  may  instance  the 
liamlysis  folIi>wing  diphtheria. 

We  an?  not  yet  so  far  advanced  as  to  be  able  to  discover  tho  causf*s 
for  all  the  complications  of  dia1>etes.  Probably  they  are  manifold, 
PnuHicJilly  the  physician  will  do  best  who  keeps  always  in  mind  the 
fact  that  every  dial»etic  has  less  y>ower  of  resistance  against  noxious 
influi^iKH^s  tluin  tln^  healthy  indiriduab  It  seems  to  me  also  to  Ije  of 
pnvctical  worth  not  U^  lay  too  great  stress  up*>n  the  f presence  of  sugar 
in  the  bloiKl  as  the  injurious  factor.  Whoever  reganls  this  as  the 
prime  factor  will  too  readily  come  b»  believe  that  he  h»is  dcuie  all  that 
is  net^essivry  when  he  has  f>rescrilM^l  a  diet  designed  to  effect  the  cure 
nr  impro\^»ment  of  the  glycosuria,  and  that  the  gi-eait  and  pn^ssing 
fhinger  of  com plic^it ions  is  thereby  removed.  Suth  a  lielief  on  the 
imrt  of  the  physician  is  distinctly  false  and  pivjndicial  to  the  (vitit  itt. 
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W©  now  pass  to  a  cousideratitm  of  tlio  iiiLiividual  complications 

of  diabetes.  In  this  section  it  will  l>o  sufficient  in  many  ]>lac4^,  iu 
order  to  avoid  needless  rej petition,  to  refer  tlte  reader  to  what  Lais 
been  discussed  above. 


II-  Cutaneous  Complications. 

1.  Prftriffts  is  encountered  in  diabetes  unilor  many  forms: 

ft,  Gejieralized  Pruritus. — This  form  is  found  especially  in  dia- 
lietics  with  marked  i>*>lyuria  and  glycosuria,  rapid  emaciation,  and 
great  ilryness  of  the  skiu.  It  may  be  presumed  that  the  tkyness  of 
the  epidermis  irritates  the  cutaneous  neiTes  passing  between  the  epi- 
thelial cells.  Many  sufferers  from  diabetes  present  generalized 
pmritus  as  one  of  the  earliest  noticed  symjitoms  of  the  dise^ise.  Tl 
phenomenon  gradually  disapf>eai's  when  the  patients  are  put  upon  a  *" 
diet  which  causes  a  diminution  in  the  jjolyuria  and  glycosuria  and 
with  that  a  lesseuiJig  of  the  dryness  of  the  skin. 

Besides  tlie  view  here  staked  coucerning  the  origin  of  the  pniritus 
we  may  mentiou  the  theory  that  the  cuhmeous  nervx^s  are  irritated 
liy  the  sugar  circulating  iu  tho  fluids,  and  another  that  there  isaoen^ 
tral  iiTitation  reflec*ted  ti»ward  the  periphery. 

Ik  Pruritus  of  the  Genitsdia. — This  form  is  much  more  common 
in  womeu  than  iu  men,  and  is  not  seldom  the  earliest  subject  of  com- 
jilaiut  by  dial>etic  women.  The  itching  is  at  first  localized  on  the 
iuner  and  outer  surfaces  of  the  hd)ia  majora,  extendiug  thence  to  the 
neighboring  jtarts  (folds  of  the  groin  and  inner  surfaces  of  the  thighs). 
All  the  partes  indeed  which  are  liable  to  be  wetted  by  the  saccharine 
urine  may  liecome  the  seat  of  this  pruritus.  The  itching  is,  as  hsis 
now  lx*en  clearly  shown,  always  caused  hy  a  growth  of  hyphomy- 
t^tes  whirh  iiartly  grow  in  tlie  fonu  of  minute  wliite  collections  upon 
the  surface  of  the  skin  and  i>artly,  bke  the  oidium  albicans  in  tho 
tiifuith,  press  in  between  the  epithelial  cells,  E\idently  the  skin 
nitiistened  with  the  sm^ehariue  solution  nffei*s  a  most  favond»le  snil  for 
the  growth  c»f  this  fungus  (leptothrix  and  other  sijuilar  varieties). 

Oceasionally,  i^erliaps  as  a  result  of  the  fungous  growth  alone  but 
moat  frequently  an*l  e8]>ecially  in  consequeuce  of  the  initfition  fn>m 
Bcratebing,  an  inHammation  arises  which  sometimes  runs  its  course 
as  a  snpei-ficial  dermatitis,  at  other  times— wOien  the  mierol>es  of 
supjuiration  have  entereil  the  cracks  in  the  skin — may  result  in  the 
production  of  boils  and  iihlegmons, 

Pi-uritus  vulvie  and  its  corLsequences  are  naturally  less  frequently 
encount^ered  in  cleanly  women  than  in  those  wlui  ai'e  not.  An  Eng- 
Usli  J  physician  recently  assured  me  that  he  Imd  never  observed  the 
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symptom  among  his  private  patientB*  but  hatl  fre^juently  seen  it  in 
hospital  practice. 

A  similar  contlition  is  observed  iu  man,  Imt  much  less  frfM|Uf  ntiy ; 
it  is  manifested  by  itching  of  theglans  pemn  untl  prepuce,  the  forma- 
tion of  superficial  colonies  of  the  fungtis,  balanitis,  and  phimosis. 
The  itching  is  felt  especially  at  the  meatus  and  may  give  rise  to  tenes- 
mus.    In  other  Ciises  the  scmtum  is  tlio  chief  seat  of  the  pruritus. 

2.  h[flamma(ious  of  tht  SkitK^^£he  eutmnce  and  growth  of  micro- 
organisms is  a  necessary  contlition  for  the  production  of  furuncles, 

have  seen  pure  cultures  of  the  staphy  loccx'cus  aureus  in  three  cases 
of  funmculosis  (ten  boils  in  all).  Furunculosis  oecui's  in  mild  sis 
well  as  in  severe  cases  of  dialx^tes,  in  the  early  and  late  stages,  when 
tlie  [latient  is  on  an  animal  diet  as  well  as  when  he  is  indulging  freely 
in  carbohyilrates — on  an  average  in  from  one-tenth  to  one-fourth  of  the 

K^^eases. 

Subcutaneous  phlegmons  and  carbuncles  are  not  so  common  as 
boils.  They  always  have  their  origin  in  cracks  of  the  skin.  The 
tendency  to  the  gangrenous  forms  of  inflammation,  which  is  so  pro- 
no\incecl  in  diabetes,  is  clearly  shown  in  these  ciisos. 

Wliile  the  point  of  enti*ance  of  the  infecting  germ  is  usually 
very  readily  found  in  cases  of  carbuncle  and  phlegmon,  this  is  not 
the  ease  with  boik.  They  often  a]»pear  when  the  skin  is  a]»imrently 
unbroken.  It  was  formerly  re*garded  as  certain  that  furuncles  were 
due  to  an  intenud  cause,  l>fM*Tig  tie  pendent  upon  a  high  y>ercentage  of 
sugar  in  the  blood  or  else  of  tropboneurutic  origin.  The  only  thing 
liat  we  c-an  and  must  admit  in  this  regard  to-day  is  that  the  skin  in 

^diabetes  opposes  a  less  firm  ret^istanco  to  the  entrance  of  microbes, 
and  that  for  this  reason  a  lM)il  is  produced  where  in  healthy  persons 
a  small  acne  papule  or  only  a  little  hyj^era^mia  at  the  mouth  of  a 
fulliclt^  would  l>e  ob8en'e<l.  Doubtless  it  often  happens  that  pruritus 
first  a[iiK*ar8;  the  itc*hing  part  is  scratched,  little  cracks  open  in  the 

|«I»ithelium,  and  through  these,  either  from  the  scratching  tinger  or 
fn>m  (Hrty  uiult^rclothing,  microl>es  enter  the  skin. 

It  follows  from  tliis  that  furuncuh*sis  is  a  complication  of  dialx^tes 
which  cjm  \m  prevented  by  careful  attention  to  the  skin,  and  it  would 
appear  that  it  has  liecome  more  rai-e  during  the  last  few  decades,  in 
which  a  regaril  for  pemonal  eleanlineiis  has  become  more  univeraal 
aniotig  cirilizeil  i>eople. 

3.  TVfiHmafa, — Wountls  of  the  skin  and  also  deeper  wounds  heal 
more  slowly  in  dial>etics ;  septic  germs  enter  moi-e  i-eadily,  and  gran- 

tioii  tissue  has  a  tendency  to  slough.     Although  the  healing  of 
^wonnth*  in  dial>etics  is  much  better  now  than  it  formely  was,  owing 
to  the  a[>pUcati(m  of  the  principle's  of  antisepsis  and  asepsis,  yet  fatal 
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delay  in  healing  and  spreiitling  gangi-ene  are  still  common  enough. 
For  thifl  reason  surgeons  shrink,  and  justly,  from  the  ijerformance 
of  any  avoidable  operation  in  cases  of  diabetes.  Some  operations 
have  a  partic3iilarly  bad  i-eputation,  especially  that  for  the  relief  of 
phimosis. 

4.  hiseimible  Perspiratiofi, — See  the  section  on  the  cutaneous  se- 
cretion on  i)age  92. 

5.  Chejaistry  of  tJie  Stveal, — See  page  98. 


m.  Changes  in  the  Mouth  anb  Thboat. 


i 


1,  Aphthrp. — Little  whitish  imtchee  are  often  seen  on  the  gums  of 
dinl>etic  patients;  they  are  slightly  resistant  when  brushed  away,  and 
after  their  removal  the  s[M>t  where  they  were  appears  a  little  hyper- 
aemic.  These  are  colonies  of  oidiuni  albicans,  which  finds  a  favorable 
Boil  in  the  loose  epithelinra  sodden  with  a  saccharine  solution.  The 
weakly  acid  reaction  of  the  buccal  fluids,  which  is  the  rule  almost 
without  exception  in  cases  of  diabetes,  may  also  favor  the  growth  of 
the  fungus.  Cases  have  occasionally  been  oliserved  in  which  the 
aphthous  organism  has  penetrated  into  the  vessels  of  tlie  mucous 
membrane  and  thence  has  been  carried  to  the  lungs  and  brain,  giWng 
rise  to  emlwili^m  in  these  organs.  Aphthous  stomatitis,  like  the 
fungous  growth  on  the  genitftlia,  belongs  to  the  com[»lications  of  dia- 
betes whic*h  may  be  prevented  by  cleiinlin«^ss. 

2,  Gntiifi  aiul  Terih. — Afflictions  of  these  i>arts  are  exceedingly 
common,  and  very  few  diabetics  escape  them  entirely.  Gingivitis  is 
frequent,  as  is  also  alvooliir  periostitis;  tlie  teeth  bei'ome  loose  and 
readily  fall  out.  This  ti'oul>le  often  appear^  early,  causing  consider- 
al>le  aniioyaoce,  an*l  nut  infre*|uently  suggests  to  the  dentist  the  ad- 
visability of  examining  the  urine  for  sugar,  so  leading  to  the  dia^^- 
nosis  of  ilialietes. 

In  other  cases  caries  of  the  teeth  is  a  more  prominent  symptom 
than  th**  inilammation  of  the  surrounding  parts. 

Evidently  the  cause  of  these  troubles  of  the  teeth  and  gums  is  to 
be  refeiTcnl  to  tlm  lowered  p^^iwer  of  rcsisbmce  of  th^  tissues  to  attack 
by  the  sehizomycetc^s,  whii*h  are  always  so  abundantly  present  in  the 
mouth  and  take  julvantage  of  e\'ery  injury  of  the  gum  and  of  every 
lofisening  of  the  doutid  periosteum  to  invade  the  jiaiis.  The  simple 
l(H)sening  and  dr<j|iping  out  of  the  teeth  apjiears,  on  the  other  band, 
to  Ij©  due  to  the  action  of  trophoneurotic  causes. 

The  inflainmat-ory  and  carious  processes  may  doubtless  be  in 
great  part,  if  not  wholly,  avi»ided  by  careful  cleansing  of  the  mouth. 
Thf  tiJM'  of  too  Htiff  tooth  linishes  is  inad\nsal>le,  as  they  are  likely 
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to  produce  slight  wounds  of  tbe  gums.     The  teeth  should  bo  hruished 
and  the  luouth  rinsed  out  several  times  a  day;   the  most  suitable 
mouth-wiLsli  is  a  three-[>er-eent.  snUition  of  boras- 
3,  dhemistry  of  (lie  Siiliva, — See  page  98, 

IV.  Changes  in  the  Stomach, 

1.  Gastrf^ecinma, — ^Dilatation  of  the  stomach  is  not  infrequently 
?u  in  dialjetic^s,  egpei-ially  iu  those  who  have  remained  a  long  time 

ritiiout  treatment  and  in  order  to  cover  tlie  unrecognized  loss  of 
tiugar  have  taken  enormous  cpiantities  of  food  (c/.  p*  88),  Thei-e  is 
usually  a  simple  eulargeraent,  the  evacuation  of  tlie  stomach  not  be- 
ing dehiye<l  cjr  itit^^rfered  with  lmegalogastrin)»  hut  sometimes  there 
oGCurs  a  weakening  of  the  muscular  coat,  leading  tt>  motor  insuffi- 
ci<*ncy  and  long-contiimed  stagnation  of  the  contents  of  the  viscus. 
This  is  always  a  matter  of  grave  imjMirt  in  tlial)etes,  for  tbe  nutrition 
of  thi>  (mtient  is  now  interfered  with  from  two  directions,  firstly  by 
He  waste  nf  valuable  material  through  the  urine,  and  secondly  through 
lie  ditlitnilt.y  of  snp]jlying  sufficient  nourishment,  wLicli  is  associated 
with  gafitric  disorders  of  whatever  sort.  In  addition  to  simple 
stretc*hing  of  the  walls,  there  may  also  bo  a  catarrh  of  the  stomach  or, 
^•ehlom.  gastric  ulcer. 

2.  HnitUmm  ami  Pohiphufjia, — See  page  88. 

3.  Chemistry  of  Ike  (rasfrw  Juice. — See  page  98. 

V.  Changes  in  the  Lntestine. 

1.  DrftcatiojK — In  most  cases  of  diabetes  the  bowels  are  regular, 
or  at  most  there  is  a  slight  tendency  to  constipation.  A  loose  action 
itf  the  bowels  is  not  common*  although  it  may  be  observed.  Some 
|HtUent»  liave  one  or  two  thin  pasty  evacuations  daily,  and  feel  very 
well  in  consequence. 

2.  Ititesfittftf  i\ttarrlt  ttmf  ifs  Rrlafion  to  Pow?^,— The  case  is  very  dif- 
^rentwhen  fre<pientattiicks  of  diarrhcea*xH'ur  incunserpn»nce  of  acute 

intestinal  cataiTli.  Every  acute  caUirrh  (»f  the  intestine  is  a  matter 
of  serious  moment  for  the  dialv^tic.  In  tlie  first  place  it  interferes 
with  themturishment,  forbidding  esptn^i ally  the  inge^^tionof  any  large 
i|uantiiy  of  fat>  and  secnrndly,  exi>erience  has  shown  that  diabetic  coma 
a  freipient  se^piel  of  acute  catarrhal  enteritis.  The  views  as  to  the 
plation  which  these  two  conditions  bear  to  each  other  are  various. 
Authors  differ  as  to  whether  {a)  the  diarrhcBa  is  simply  the  first 
gymptitm.  a  precui-sor.  of  the  threatening  coma,  or  (A)  the  toxic  sub- 
ces  formed  in  the  intestinal  canal  during  a  catarrhal  attack  are 
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absorbed  and  induce  coma,  or  finally  (r)  the  coma  is  merely  n  result 
of  the  general  depression  and  interference  with  nutrition  associated 
T\dtli  catarrhal  enteritis.  1  myself  incline  to  the  last-mentioned  the- 
ory. But  whatever  the  rehition  may  be,  dian-hoea  is  by  no  means  a 
necessary  accorapaiiiment  of  diabetic  coma,  for  it  is  absent  in  at  least 
fifty  per  cent,  of  the  cases. 

On  the  other  hand  w^e  must  regard  obstinate  and  lonfr-continued 
constipation  witli  suspicion.  Schmitz  in  particular  liani  driiwii  atten- 
tion to  the  fact  that  ccima  is  a  frequent  seLjuel  to  this  conditi*>n.  He 
believes  that  dangerous  poisons  may  be  resorbed  from  the  ptagnatiug 
contents  of  the  bowel,  and  utters  an  urgent  wnrniug  against  allowing 
the  bowels  to  remain  constipatt:»d  in  cases  of  diabetes. 

3.  SieaiojrhoKt  (Faftij  Sfooh). — Whenever  in  cases  of  diabetes  the 
feces  contain  muesli  fat,  as  may  happen  in  disordei*s  of  tlu*  pancreatic 
secretion  and  in  stojjpage  of  the  biliary  passages,  the  stools  become 
very  fi'equent,  are  pulpy,  of  a  dirty  gray  color,  and  of  putrid  odor 
(r/p,84). 

4,  Anatomical  ehanges  in  the  inksilmd  iralh  are  very  seldom  met 
with.  In  a  few  cases  here  and  there  catarrhal  lesions  of  the  mucous 
coat  and  brown  atrophy  of  the  muscularis  have  been  observed. 


VI.    CaiNGES  IN   THE  P;VNCIiE.\9," 

Concerning  the  etiological  significance  of  i>ancreatic  chaugesi 
enough  has  been  said  above  {cf.  pp.  51  and  71).  We  have  here  to 
see  whether  ]iancreatic  diabetes  l)otraj>'s  itself  by  any  s]>pcial  signs 
and  can  be  diagnosed.  Not  much  use  can  be  maile  at  the  bedside  of 
such  general  data  as  Lancereaux  has  given,  viz.,  specially  malignant 
course,  ru]>id  eniaciatitjn,  and  tendency  to  pulmonary  tulx^rculosis. 
This  complex  of  symptoms  is  often  enough  observed  in  cases  in  which 
the  pancreas  is  found  healthy  post  mortem,  or  shows  only  such  a 
reduction  in  size  and  swiftness  in  texture  as  could  l>e  easily  accounted 
for  hy  the  generally  lowered  state  of  nutrition.  Of  more  inii*t>rtaDce 
are  the  following  symptoms :  (a)  Existence  of  a  tumor  of  the  pancreas 
(carcinoma,  cysts.  rH^hinococcus) ;  (h)  severe  ctilic  which  camiot  be 
referred  to  the  kidneys  or  the  Hver,  but  which  by  its  location  raises 
a  suspicion  of  a  calculus  in  the  duct  of  Wiraung  (Fleiner,  Lichtheim, 
Holzmann);  (r)  excretion  of  maltose  in  tlie  urine.  This  syraj^tom 
has  up  t^  the  present  time  lieen  obseiwed  only  bvice  (le  Nui>el,  van 
Ackeren),  and  its  significance  is  not  yet  clear;  (t/)  steatorrhoea  with- 
out jaundice;  (e)  azotorrhrea,  that  is  to  say,  the  passage  of  large 
quantities  of  nitrogenous  nubstiiuces  in  the  feces.  This  symptom 
w^as  noted  in  the  cases  of  Hirschfehl  refen*ed  to  on  page  84,  as  also  in 
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exi^erimental  extirpation  of  the  pancreas  iu  auimals  (Minkowski, 
Abelmaun,  Siiudmeyer) . 

Tha*M3  symptoms  are  indi\^cliially  seldom  seen  in  clial)et^s,  and 
'^mXiot  them  together  are  still  more  rarelv  encountered.  The  ix*cur- 
renw  of  the  symptoms  and  a  diagnosis  of  the  condition  {jrcsuppose 
not  only  that  the  iutenuil  secretion  of  the  i)ancreiis  is  interfered  with, 
bat  also  that  there  are  at  the  same  time  certain  gross  anatomical 
eluLiiges  present. 

As  regards  the  character  of  the  lesions  of  the  pancreas  which  have 
been  noteil,  they  were  most  freipiently  chronic  interstitial  inllammji- 
tiou  (sclerosis),  atrojthy,  fatty  degeneration  and  necrosis  of  the  cells; 
more  mrely  cysts*  calculi*  carcinoma,  and  echinococcus  of  the  pan- 
creas have  been  obsened. 

Vn.    CH.iNGE8  IN  THE   LiTER. 

1,  THntiirhance  of  the  Ghjcogeuic  Fmictiou. — See  page  57. 

2,  TJit  litle.** — The  elaboration  of  the  bile  is  not  interferetl  with, 
so  far  as  we  know,  in  or  by  diabete^s.  On  the  other  hand,  we  very 
frefiuently  meet  with  gall-stones  in  diabetics,  especially  in  corpident 
liatieuts,  Bouchard  f<»und  gall-stones  in  ten  per  cent,  of  his  cases. 
Nanny  n  denies  justly  tliat  there  is  any  intrinsic  relation  l>etween  the 
two  affections. 

3,  He/Hiiic  Dkermes, — It  is  uutpiestionable  that  we  are  often  able 
to  mak»^  out  a  moderate  enlargement  of  the  liver  in  many  corpulent 
subjects  of  iliabetes,  and  there  is  also  a  slight  tenderness  on  pressure 
o^*er  tiio  organ  in  these  cases.     In  these  instances  thei-e  is  almost 

Iways,  besitles  the  fatty  infiltration,  some  venous  hypericniia  which 
ipidly  subsides  under  appropriate  treatment.  The  hyperannia  is 
doubtless  due  more  to  the  disturbances  of  circulation  causc^l  by  the 
N>sity  than  to  any  influence  of  the  dialietes. 
Other  diseases,  such  as  ati'o]>hiccin'ho8is,  hypeHrophic  ciiThosis, 
mbsoess  of  the  liver,  or  carcinnnin  are  met  with  as  accidental  compli- 
isations.  As  to  the  ccjusideratitms  which  may  arise  in  case  of  a  possi- 
tite  syphilitic  affection  of  the  liver  see  p.  72, 


VHr.  Changes  in  the  Lunos, 

1.  Ttilhrcuhms,** — Pulmonary  tuberculosis  plays  a  most  important 
role  among  the  complications  of  diabetes.  It  is  not  too  much  to  say 
that  at  least  one-fourth  of  all  diabetic  subjects  ami>ng  us  in  Germany 
9iilnii!t  {>almonary  tuberculosis,  and  once  they  have  contracted  it, 
lily  succumb.  Yet  the  distriliutiou  of  the  disease  among  differ- 
f  Jii  cii^m  of  dialN>ttf^  is  very  nnetiuah     Wlien  dial)etes  attiicks  ycinth- 
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ful  rtiilijects  it  is  the  rule  that  they  become  tuberciilotis,  tmless  coma 
or  Home  acciilental  intercurreiit  disease  carries  them  off  earlit'rr. 
Oilier  i>er8oiis,  aspeciitUy  the  corijulent  or  gouty  subjects,  are  in  much 
less  (Unger  of  this  comiilicatiou.  Accordiag  to  Laucereaux,  as  has 
nln^mly  bf^eu  remark^^d  {vf.  p.  71),  sufferers  from  panereatic  diabetefi 
show  a  8i)ecial  tGudeney  to  tid^orculosis. 

It  is  a  fact  of  common  obKervHtiou  that  tuberculosis  attacks  suf- 
ferers from  (Ualwtes  among  the  poorer  classes  much  more  freciueutly 
than  it  does  those  in  better  circumstances.  The  former  are  naturally 
more  exi^sed  to  infection  by  reason  of  their  unfavorable  hygienic 
mirroundings  and  thrmigh  their  stay  in  hospitals  which  are  always 
crowded  with  tulM^reulcms  [Futients.  Because  of  this  fact,  physicians 
w^ho  have  to  treat  chiefly  well-to-flo  ]>atients  at  watering-[>Iaces  (Seegen 
at  Carlslmd,  Duraiid-Fardel  ;it  Vichy)  have  Hometinies  come  to  the 
incorrect  conclusion  that  tuberculosis  is  a  rare  com{jliciition  of 
dialietes. 

TulxTculosis  may  occur  at  any  time  in  the  couiise  of  the  disojise. 
Even  the  mildest  forms  of  diabetes  appear  to  increase  the  natural 
predrspiKsitiun  in  man  to  tul^ercuhisis.  It  may  be  asseiied,  indeed, 
tliat  ttilwrculosis  is  an  evi-u  more  frecpient  complication  of  diabetes 
than  ai>pears  from  the  stati>stics,  for  in  mauy  cases  of  pulmonary 
phthisis  the  urine  is  not  examined  for  sugar  and  thus  the  dial>ete8 
esciip**s  d("t*^ction. 

In  addition  to  the  rapidity  of  its  course,  pulmonary  tuberculosis 
com  I  »li  eating  dialn^tes  ji  resents  other  peculiarities,  Htemoptysis  is, 
ai'cordiiig  to  Ijcyden  and  8(?egeu,  and  also  in  my  own  experieuce,  of 
very  rare  <H'currence.  Several  authors  ha\'e  remarked  tliat  tubercle 
bacilli  are  ffaind  in  small  numlx^r  or  not  at  fill  in  the  sputum,  I  can 
recall  a  case  ixxnirring  in  my  own  jiractice  of  a  patient  whose  lungs 
wei*e  very  extt^nsively  diseased  and  wliose  sputum  consisted  of  the 
usual  temw'ious,  puiiilent  masses  seen  in  advanced  cases  of  pulmonary 
phthisis,  and  yet  I  had  to  examine  a  number  of  Hjiecimens  before  I 
was  able  to  discciver  a  few  s|»arsely  scattered  bacilli.  At  the  autopsy 
the  lungs  were  found  to  be  very  widely  destn^yed  by  the  tul)erculou8 
|inK'f*ss.  and  vast  niiml>ers  of  l>acilH  were  ftnind  in  the  cheesy  fm-i 
and  the  parts  surnmnding  them.  Sc*emingly  there  is  present  in  the 
sputum  of  dijdH*tics.  under  certain  circumstances  ni»t  yet  understood, 
some  suhstancf*  which  rapidly  <lestroys  the  bacilli — a  remarkalile 
CLmtnist  to  thiT  tlialK'tic  tissues  which  offer  so  favorable  a  soil  for  the 
develo(*ment  of  tubei*cle  bacilli ! 

2.  (rUHfjtrnr  ft/  ffw  LfdtffH.—Vnlmouary  gangi'ene  occasionally  fol- 
lows fibrinous  pneumonia,  broncho-i»uenmonia,  injuries  to  the  chest, 
and  even  some  times  bmnchitis,  in  cases  of  dial>etes*     In  other  cases 
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sne  appeiirs  to  occur  sponiauooiisly.  In  general  it  ma\  be 
refi^nltHl  as  a  rare  coiuiilication,  nltliuu^h  more  fre<iueiit  in  diabetes 
tlian  in  otiipr  disease?^  clinnu*tiirized  hy  loan  (»f  strength  and  cachexia. 
It  (nrijiiiheH  iinoth<*r  evidence  of  tlie  pour  resisting  powers  of  the 
tJaBoea  in  dialieteH. 


TX.  Changes  m  the  CmcuLATtmY  System. 

.7r/t;vVw*/t-rm/«."— Almt)stall  wrik^rs  agree  that  diahi^tics  suffer 
from  premature  arteriosclerosis,  and  therefore  are  lialUe  to  all  the 
troubles,  such  as  cardiac  asthma,  and  exposed  to  all  the  dangers, 
['h  as  apoplexy,  degeneration  of  the  lioart  mnst-le,  peripheral  gan- 
pne,  necrotic  iuHammations,  etc.,  which  this  condition  calls  forth. 
Perraro  in  particuUr  him  asserted,  and  with  reason,  that  arteriosclero- 
sis is  the  connecting  link  l»etwef*u  dinbett>s  and  the  pan*nchymatous 
l^ndular  degeneration  so  commrmly  a8SfK'iat€?d  with  it.  Recently 
Xduu^he  has  eniIe>avored  to  trace  a  relation  betifteen  the  neuralgias  oc- 
in  dial>ett*s  and  a  preceilent  arterial  disejise.  The  arti:*ri(> 
ais  occurring  at  a  relatively  earl>  agi^  sets  forth  in  a  most  charac- 
toristic  manner  a  type  of  numerous  nutritive  disturhanceH  in  diabetes, 
TIJL,  pn*inatare  senile  changes.  The  condition  is  more  marked  as 
a  rule  in  the  obese  than  in  those  of  spare  build,  and  is  often  far  m]- 
vmaoed  beforeji  diagnosis  of  diabetes  is  made. 

It  is  a  question  that  caUs  for  careful  study  in  the  future  whether 
Arteriosclerosis,  possibly  of  syphilitic  origin,  may  not  be  often  the 
primary  disease  which  is  followed  later  by  diabetes  resulting  from  the 
nutritive  disturbances  so  (x^ciLsioned  in  the  pancreas  or  nervous  sys- 
tem. The  forms  of  pancreatic  disease  most  frequently  encountei-ed 
itt  flial>eteBt  namely,  necmsis,  fatty  defeneration,  chronic  interstitial 
inflammation,  and  atrophy,  are  precisely  the  ones  which  may  lie 
oiiimeU  by  endarUn-itis. 

2.  The  Heart.** — Beports  differ  widely  as  to  the  condition  of  the 
irt  in  diabetes.  Without  question  there  are  many  patients  in  whom 
the  slightest  cartliac  lesirm  is  present,  or  in  whrnn  the  state  of 
tile  oiigau  correapcmds  merely  to  the  general  nutritive  t^onditiou  of 
Ibe  individmd.  When  disease  is  present  the  abnonnal  deviation 
mav  <MVur  in  one  of  two  directions: 

Hyi>ertrophy  of  the  Heart, — In  |K>st-mortem  c^xaminations  of 
4U;4tKfiies,  O.  Isniel  fonnd  liypertrophy  of  the  left  ventricle  present  in 
10  per  cent,  of  his  cases,  I,  Mayer  in  13  per  cent.,  and  Siiundby  also 
in  13  per  cent     In  eacli  cjise  there  were  at  the  same  time  changes  in 
ineys,  e«i>ecially  true  renid  hyiH^rbophy.     The  latter  is  due  to 
[!r**a>i«nl  lalNir  di*volving  npon  tlu^  kiJnoys  in  the  eliminatit)ti  of 
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luge  qnuiiities  ct  water,  moft,  SQglu;  and  aaltB.  Bat  O.  Isnid  i 
acil  f^:iml  llus  as  m  snJEcieiiit  exphiuitioii  of  iht  caidiJic  lesion^  and 
be  bdieves  thai  the  trritaticiii  f^iised  bj  the  excremeiititiaiia  8iib- 
^Immom  qBcnhtinc  in  the  blood  thniws  extm  woik  <ni  the  haait  and 
tioB  leads  io  hjpeitiophT  of  the  organ*  L  Maj^  foiuid  hTpeiizw 
fikj  cf  &e  beut  in  91  oat  of  90  casea  of  diabetee  @7  p^  cent)  dor- 

i^iife^ 

Canfiac  hTpertrophir  in  diabeles,  as  in  most  other  norfaid  < 
Amsk,  18  a  wtskooam  eomfilioatian;  for  of  itself  alaoe  it  la  nerer 
cmaeQfa^Tdisln«Bg87m{iloiD&  Neis^athdeaatheini 
of  IB  V,»|MUii|ihiBd  heart  abova  a  greater  tendewr  than  does  that 
«r  fta  mtmrnal  ocgaa  to  aobseqoent  f^hanwtiim  and  veakneaa*  Tl 
idUtmB  in  no  wise  frum  iLat cmtfOiuitMod  inTiIndarf 
kidney^  aitenoadflRHSs^  e4c 
it  Oudiaa  Weakmna. — T%m  oooditiotteitiier  foUova  hi 
ansea  iwlifdiiiiHj  of  it  Its  anntomicsal  ham  is  oflen  a  sinqJe 
fofik^  of  tin  MWttele,  aa  has  been  shown  e8|ieciaIlT  bv  the  FppoftB  of 
dies  made  brFraicba.  AasooaAed  with  the  j 
mj  alan  be  fitter  infiltmtkai  and  dfTntalffm  T 
.  nstmallT  load  moat  beqaeoy  j  in  those  whose  j 
,  especiallj  in  those  snfferiasCroi 

fi»  etiolqgioal  bidar  in  weakneas  aiid 
of  tfbe  heart  is  a  aclMOtae  pracesa  imolting 


<he] 


i  of  the  hesrt  maniisBls  itself  in  Banj  I 

ihodiHy  ati«igtb,nrithinitk  tronfales^  aadasoksll  in^efsuLir 

IB  a  kmdmt^  to  taeh  j«9Bidia»  in 

roftheiMdBa.    But,  on  the  oilfter 

acliBo^yi^iQinisQf  Midiae  * 

i,  wBiil  iaa%  with  lokMUe  i 

paial^nBia  of  the  o^pn  ansaea  and  the 

wHh  Jl  the  &jmtikom&  of  ^heart  fidlu^*' 

lflndfialbhaf<eMlhii«  b>  do  with  diabolic  ocna;  ii 

!■■(  As  <sncn  is  ens  ol  nnnig 

I  <fce  two  caadlitiniw     TV  wtetlnf  ijwi  ocem  criJBarilv 

b  vMfv  «f  Haa  bdk  it  ia  mosl  inpoctead  tn  ex- 
I  Ok  iniwHi  «lHWD^;)uMm  tlia  va^Him  ei  tlw  |nliil'ii 

» as  to  «h»  aafon*  oTlnAay  esBHciw  vUdi  the 
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an  aocideutHl  complication  arising  from  precedent  polvarthritis,  etc 
At  other  times  lesions  of  the  valves,  and  then  always  at  the  aortic 
orifices,  are  found  hs  h  result  of  arteriosclerosis, 

*/.  Neuro8e8  of  the  Heart. — Cases  of  functional  palpitation  and 
stenocardia  are  common,  being  more  frequently  encountered,  Low- 
<^ver,  in  individuals  of  a  nervous  t*^mi>entment  than  in  the  phlegiiiatic. 
They  are  either  a  consequeuce  of  the  fundamentally  altei-ed  condition 
of  the  tienrous  system  or  are  indirectly  due  to  the  diabetes  in  so  far 
us  the  latter  is  the  cauwal  condition  of  the  hysterical,  oourastlienic,  or 
h  V  poc*hondriacal  troubles.  There  is  no  proof  of  their  direct  de- 
pendence upon  the  dinlK?tes. 

X,   CflAKOES  IN   THE  KlBNEYS." 

1,  Ht/ftrrbryphif  of  tfie  Kulneys, — ^See  page  109. 

2,  frnniftfjtr  Afropfuf,—Tlw  annniuiiJirin  so  often  obseiTed  in  cases 
of  diabetes  is  by  no  means  alwa>  s  a  sign  of  the  onset  of  grave  renal 
fUfieases ;  neither  is  it  permissible  t«:»  refer  it  to  the  degenerations  of 
the  eiiithelium  to  he  descri1>ed  lx4ow,  fi>r  the  latter  l>elong  always  to 
the  latest  stages  ouly  of  diul^etes.  The  albuminuria,  on  the  con- 
trnrr,  may  appear  so  frecjuectly  in  the  early  stages  and  without  any 
accompanying  disturbances  that  many  writers  look  upon  it  as  a 
harmless  sympt^jm  (Hchmitz),  althfjugh  they  have  never  yet  suc- 
ceeded in  finding  a  satisfactory  explanation  of  its  origin. 

The  dtH'trine  <»f  the  harmlessness  of  albuminuria  in  diabetes  must 
not  lie  established  as  of  universal  api>lication,  for  it  not  infrefiueutly 
is  in  fact  a  sign  of  a  grave  organic  disease  of  the  kidneys,  almost 
always  then  of  granular  atrophy.  It  is  ciuestionable  whether  this  is 
directly  dependent  upon  the  diabetes  itself,  the  glycosuiia,  acetcn 
nuria,  etc.,  or  whether  it  occure  consecutively  to  endarteritis.  When 
the  granular  atrophy  has  reached  a  certain  stage  the  glycosuria  often 
ilisappears,  the  diabetes  is  cured,  and  the  further  course  is  that  of  an 
oi%biiary  chronic  interstitial  nephritis.  This  termination  is  en- 
itiuntenxl  almost  exclusively  in  the  oV)ese  and  gouty,  and  practically 
never  in  other  forms  of  diabetes. 

9.  GfffiVtjemitts  DfgenemfioH, — Armanni  and  Cantani,  and  later 
ako  Elwtein,  Perraro,  and  others,  fouiul  in  cases  of  diabetes  in  wliich 
dMth  had  wcurred  in  coma  a  i>eculiar  vesicuhir  swelling  of  the  epi- 
Ihelinm  in  the  straight  tubules  and  in  the  descending  portion  of 

le's  tilbc«.  Ehrlich  gave  the  name  of  glycogen  clods  (Gif/cfujen" 
en)  to  these  formations.  The  nuclei  and  a  portion  of  the  pro- 
trnpixmrn  of  Uie  cells  remain.  There  is  probably  a  resorption  of  the 
;  through  the  tubules  and  a  conversion  of  the  same  into 
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4.  Folhj  Dtgenemiion, — Fichtuer  has  descrilKid  a  collectiou  of 
fat  granules  pecuHarly  arranged  id  a  row  in  the  i^eriplioral  parts  of 
the  epitUeLial  liniug  of  the  convoluted  tubes  and  iif  the  iiscending  por- 
tion of  Henle's  ttibea.  The  patients  had  died  in  coma.  Beneke  has 
confirmed  this  discovery.  The  relation  of  neither  gl^x-ogenous  nor 
fatty  degeneration  of  the  renal  epithelium  to  sympttims  observed  at 
the  bedside  has  yet  Ijteen  established- 

XI.  Changes  in  the  Sexual  Oiu:tAN8. 

1.  In  Women  (See  above  under  Pruritus).— (a)  General  rules  as 
to  the  i)erformance  of  the  menstrual  function  cannot  be  forujulated. 
Ill  many  women  auieuorrhcea  comes  on  early  in  the  course  of  dia- 
betes, in  others  menstruation  occurs  at  regular  or  irregular  intervals 
even  after  the  dise^i^e  has  reached  a  high  degree  of  intensity*  (6) 
CoDceptit)a  takes  place  fre<iuently  even  in  advawceil  sUges  of  the  dis- 
ease, but  in  about  one-third  o\  the  cases  the  pregnancy  is  terminated  by 
alM)rtion.  During  the  iFregiuiuey  and  especially  at  child-birth  the 
disease  is  apt  U)  |»ecome  a|*i»reciably  wfU'we  (see  on  this  point  the 
treatise  of  Seegen,  which  contains  a  good  biblingraithy  of  the  suljject), 
tc)  The  sexual  ap|M?tite  is  almost  always  nuirkedly  diminished  in 
severe  cases  of  dial»etes,  and  often  indeetl  changes  into  an  al)solute 
aversion  to  cohabitation.  On  the  other  hand,  in  mild  cases  of  the 
disease  occuiTing  in  elderly  women  the  sexual  iiTi tiibili ty  is  some- 
times increased  to  a  considerable  find  even  very  troublesome  degree. 

2.  In  Meiu — See  pages  98  and  103, 

XII-    ClIANOKS    IN   THE    LyMI-UATIC  GI^VNDS. 

The  lymi>hatic  glands,  in  cjises  of  dial»etes,  are  often  swollen  and 
sometimes  very*  markciUy  so.  In  severe  and  rapidly  progn^swive 
cases,  in  which  the  nutrition  of  the  patient  is  greatly  interfereil  with, 
this  symptom  is  s**hh»m  absent;  in  mihl  cases  it  is  often  absent.  The 
swollen  lymphiiticghindsare  hard  and  painless,  their  condition  l>eing 
similar  t<»  that  scH^n  in  constitutitmal  syphilis.  But  it  is  certrdnly 
not  correct  to  argue  from  this  that  any  given  c^ise  of  diabet^^s  is  of 
8\pbilitic  <»rigin,  although,  on  the  otlier  hand,  we  aits  unable  to  stiite 
the  cause  of  the  lymphatic  swelling.  It  is  very  convenient,  but  un- 
Batisfm'tory,  to  refer  tlu*  c<mdition  to  the  large  percentiige  of  sugar  in 
the  blotxl  and  lymph.  It  seems  to  me  to  be  more  reasonable  to  jissume 
that  it  has  some  connection  witli  the  numerous  f*>rms  (tf  intljinimation 
of  the  skin  (eczema*  acne,  furuncles^  or  the  results  of  ncratching). 
Possibly  the  tubercle  bacillus  may  x>lay  a  jjart  in  its  productiuu. 
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^^^^^^        Xm.  OcuLAit  Changes.* 

1.  CnfaraH, — Tlie  opncity,  almost  always  hilaU^ml,  of  tbo  lens  is 
,  late  syiDptom  of  diabetes  and  tw^loii^^s  almost  witliout  exception  to 
lie  cases  iu  which  there  is  marked  and  obstinate  glycosuria.     The 

complication  atta<^ks  by  preference  young  per^ions,  and  wlien  it  occurs 
iu  tfn>  eltlerly  is  indistinguishable  from  senile  catamct.  If  the  corti- 
C4il  snKstiim*e  of  tht^  lens  is  n«>t  destroyed,  the  catax'act  usually  im- 
proves /ktW  ^HisHit  with  the  imiirovenient  of  the  original  diseade.  The 
c4HL**c«  of  the  opacity  <»f  tlie  lens  were  formerly  thought  to  be  maras- 
mus, abfttraetiou  of  water  from  the  lens  by  reason  of  the  8Ugar  con- 
tained in  the  mpieous  huninr  and  in  the  vitreous  lx»dy,  the  jiresence 
of  sugar  in  the  lens  itself,  or  the  change  of  the  sugar  held  lu  solution 
iu  the  lupieous  humor  into  lactic  acid.  All  of  these  explamitions  jir© 
untenable*  Of  late  we  have  been  tjiught  that  a  toxic  disease  of  the 
Tesnels  in  the  cilhiry  processes  is  the  rause  of  the  distiu^bauce  of  nu- 
I  iirition  of  the  lens. 

2.  Itetinnt  DisenHtM, — Those  which  are  dejiendent  upon  diabetes 
occur  under  three  forms:  {a)  AlVmminuric  retinitis  accompanying 
contracted  kiilney  present  as  acomplicutii>n  or  se<[uel  of  diabetes;  (i) 
lietinitis  centralis  punctata  with  character ristic  ophthalmo8<x>pic 
changes  (small,  shining  centi'al  spots,  usxmlly  with  hemorrhagic 
puncta,  always  bilaterah  witliout  involvement  of  the  optic  nen^es; 
Lelier,  Hirschl>erg) ;  (r)  Retinitis  hfemorrhagica  of  the  onlinary  type. 
The  rf>tinal  diseiises  are  incurable,  and  are  of  unfavorable  proguoetic 
import.     Galezowski   found  27   cases  of  retinitis  in   144  cases  of 

jabetes. 

3.  Optic  Nerve, — Neuritis,  neuroretinitis,  retiT)bulbHr  neuritis  with 
consecutive  atn>phy  of  the  optic  nerve.  These  diseases  are  progros- 
Bive;  they  occur  more  fnKjuently  in  the  severe  forms  *)f  dial»etes  than 
in  the  milder  cases,  sometimes  as  early,  sometimes  as  hifce,  compli- 
cations. 

4.  Amhhjitpia  ami  Jmaurom/i,  telihout  OjMialmmeopic  Chattgea, — 
An  long  as  these  troubles  are  not  of  cerebral  origin  they  belong  to 
Uie  Pitrly  stages  of  diabetes.  They  are  often  the  first  thing  that  leads 
tlie  patient,  ignorant  of  the  existence  of  ilialietes,  to  seek  medical  ad- 
vice. The  amblyopia  appears  in  the  n^irrowing  of  the  visual  field, 
hemiano[>sia,  or  central  or  paracentral  seotoina  in  an  almost  normal 
vifiual  field ;   in  the  hitter  ciise  the  affiH-tion  resemblee  the  80-cidled 


*  I  follow  bans  in  general  tbedtatemeoto  of  M.  Knies,  fa  bfs  trv^atistf  entitled  **  Die 
Imogen  det  Svborjrtins  and  seiner  Erkrankungen  zu  den  Qbrigco  Erftnkheiten 
I  Kllrpen,  **  Wiesbndcn,  1808 ;  pp.  452  d  mg. 
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intoxication  aml>lyopia,  e8]iecially  that  due  to  the  abuse  of  to! 
It  would  ai>pear»  Tuoreover,  that  many  cases  are  iictually  to  Ije  referred' 
to  nicotine  poisoniwg,  which  occui-h  more  readily  iu  the  dial)etic  than 
in  the  healthy  organiBin*     The^e  ti-oublee,  due  for  the  most  part  to 
retrobulbur  neuritiB,  do  not  rejulily  yield  to  treatment. 

5.  Omlur  JJimiej^. — Accortling  to  Galezownki,  paralysis  of  the 
ocular  muscles  occm-s  in  seven  i>er  cent,  of  the  cases  of  diabetes;  the 
muscles  of  accommodation  and  the  external  rectus  suffer  witli  especial 
frequency  and  early,  Mautlmer  considei-s  hemorrhage  iu  the  nuclear 
region,  perhaiis  also  at  the  base  of  the  brain,  as  the  immediate  cause 
of  the  paralysis.  Disease  of  the  vessels  is  therefore,  according  to 
tbis  theory,  to  l>e  regarded  as  the  connecting  link  between  diabetes 
and  tlicse  paralyses.  Others,  doubtless  more  correctly,  look  upon 
peripheral  (toxic?)  neuritis  as  the  cause. 

ih  Other  ihulor  TrouhkH,—liiim,  iridocyclitis,  spontaneous  my- 
opia (due  to  distention  of  the  lens  in  the  early  stage  of  juvenile  dia- 
betic cataract  f»r  to  softening  and  stretching  of  the  sclera),  opacitif 
of  the  vitreous  body  (from  hemoiThage),  recuiTing  scleritis,  pusttdat 
and  ulcerative  i>roce8ses  of  the  cornea,  ciliary  border,  or  litis  (due  to 
increased  vulnerability  of  the  parts)  ^  and  neur<iparaly tic  keratitis  may 
l>e  simply  referred  to  as  com]>aratively  rare  jiheuomena  related  di- 
rectly or  indirectly  to  the  origimd  disease. 

XIV.  Changes  in  the  Organs  of  Heaiuno,  Smell,  and  Taste. 

Changt*  in  these  organs  of  special  sense  play  a  very  subordinate 
r61e  in  tliabetes,  and  have  received  but  little  study.  Weakness  or 
even  ttital  loss  of  function  has  been  noted  in  each  of  these  sensory 
spheres,  Imt  such  complicaticms  are  of  rare  occurrence;  Frerichs,  in- 
deed, has  never  encountered  them.  In  cases  in  which  central  dis- 
ease of  the  brain^  or,  as  I  have  recently  obsen'ed,  complicating 
hysteria  is  not  present,  then  neuritic  processes  must  l>e  regarded  im 
tlie  cause  of  tlie  troul>l(\  Other  diseases  of  these  f>rgans  can  hardly 
stand  in  any  direct  etiological  relation  with  diabetes. 


XV.  ChanciEs  m  the  Nervous  System. 

I*  Pmfrlnr  D!fifnr^tnfurs> — We  have  seen  in  the  section  on  Etitilogy 
that  a  clear  insight  into  the  significance  of  psychoses  in  the  cau8atit)n 
of  diabetes  is  wanting.  W©  know  more,  however,  concerning  the 
psychic  disturbances  which  arise  during  the  course  of  diabetes »  and 
which  are  referred  to  a  nutritive  disturbance  produced  by  the  original 
disease  in  the  psychic  organs.     The  (luestion  of  the  diabetic  x)sycho- 
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oriju^iuiit^  iu  France,  and  it  is  in  that  country  that  most  of  the 
work  in  it  lias  been  acTompliahed.  In  the  tirst  rank  among  these 
workers  are  to  Ik*  meutioneil  Maruchal  de  Calvi  and  Legrand  du 
Sjuille.  The  mental  changes  which  are  observed  in  the  coui-se  of 
are  characterized  b}^  a  tendency  to  improvement  iiinning 

^parallel  ^rith  improvement  in  the  i»rimary  disease  and  aspecially  in 
the  general  condition  of  nutrition;  the  fully  develoi>ed  [jsychoses 
offer,  however,  an  exception  to  this  rule,   for  the  prognosis  in  such 

I  c^L8ei«  is  xinfavorable.     Occasionally'  the  peculiar  hwi  has  lK*en  observed 

•that  the  glycosuria  has  subsided  with  the  apiic»anince  of  the  mental 
disturbance  and  has  then  remaineil  permanently  absent. 

The  variety  and  de^^ree  of  these  disturbances  vary  greatly.  Some- 
times the  symptoms  are  the  ct>mjuou  ones  i>f  depression  of  the  intel- 
loctnal  faculties  and  a  we?ikness  of  judgment,  memory,  and  will;  very 
often  there  is  a  tendency  to  deceitfulness  tuid  aimless  garrulity ;  very 
friHjuently  there  are  also  neurasthenic,  less  commonly  hysterical 
troubles.  The  occurrence  of  actuid  psychoses  is  much  less  common ; 
among  thase  melancholia  and  hypochondriasis  are  the  first  in  order 
of  frequency,  being  observ-ed  in  all  grades  of  severity  from  an  almost 
imperceptible  degi'ee  of  nientul  hel)etude  to  the  most  pronounced 
forms  of  the  disorder.  Melancholia  of  dialx»tic  origin  frequently 
pri*st*nts  a  homicidal  or  suicidal  tendency*  Sometimes  there  are 
periodical  attacks  of  somnolence  (Ballet»  Vergely).  Legrand  du 
(aulle  has  descril>ed  several  cases  of  **  tleltre  de  rttine"  whicli  he  re- 

Igards  as  very  characteristic  of  diabetic  infinity ;  the  patients  lielieve 
and  maintain  without  any  reason  that  they  are  financially  ruined  and 
this  notion  dominates  all  their  thoughts  and  actions.  Cases  of  this 
nature  have  hitherto  lieen  described  only  by  French  ^Titers, 

2.  Dtabdic  O/fna.*' — This  condition  was  first  described  by  Kuss- 

'  maul  in  1874.  It  is  now  generally  attributed  to  the  action  of  some 
toxic  snl>stance  upon  the  central  neiTous  system,  I  have  spoken 
above  of  the  chemical  basis  of  tlie  various  theories  held,  and  have 
tliere  stated  that  we  have  to  deal  with  hypotheses  only  and  have  no 

fe»*rt?iin  knowledge  of  the  subject,  and  further  that  all  acute  ter- 
minations of  dialx^tes  associated  with  loss  of  consciousness  are  not 

L  iileutical  with  true  diabetic  coma.     We  have  alrtnicly  refen^ed  to  the 

fcancs  *»f  sudden  death,  due,  according  to  Frerichs*  opinion,  to  f^aral- 
JBIB  of  the  heart,  and  we  must  also  distinguish  the  comatose  con- 
ditioofl  occurring  in  dial»etes  i\s  a  conseciuonce  of  cerebral  apoplexy, 
of  the  not  very  uncommon  cases  of  tubercular  meningitis,  and  of 
other  gross  anatomical  lesions  of  the  brain.  Finally  many  instances 
of  a  tenuimil  comatose  condition  are  undoul>tedly  caused  by  nrfomio 
intoxiciitiun  resulting  from  the  com[dicjiting  contracted  kidney. 
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After  all  tliese  complications  are  exclutled  thore  fitill  remain  a  not 
iucnnsiderable  iiiiiiiber  of  canuH  of  a  peculiar  cliaracter. 

Sometiuios  Hiulileiily,  Bomatimes  after  Iieadaclie,  insomiUH.  re.st^ 
leRsneBs,  aaxiety,  vertigo^  aDtl  Hymj^tnniH  reHeml>liiig  tliotse  of  alco- 
holic intoxication,  lasting  for  a  few  hom^  or  days,  the  patients  fall 
into  a  cundititm  of  somnolence  which  rupidl\'  or  inorc  slowly  passes 
into  complete  coma.  Tltc  pati€>nt  nnw  Ui^h  quietly  iu  }u*d  without 
any  comiilsive  uiovement«  or  at  miwt  only  slight  clonic  twitcliings. 
The  pupik  are  dilatt'd,  the  eyes  are  lialf-o(K»ii  or  the  Hdn  are  slowly 
raised  and  h>\vercd;  the  eyehalis  seem  also  to  move  slowly  in  differ- 
ent directions.  The  pulse  is  small  aud  slightly  accelerafced ;  the  teiu- 
[»erature  may  l»e  at  first  elevntcxl  hut  sinks  lat+>r  far  holi>w  the  norm. 
Es{)ecially  characU^ristic  is  the  deep,  long-drawn  inspiration,  without 
stridor,  followecl  Ijy  a  short  expiration;  the  numl>er  of  respirations 
is  normal  or  slightly  increased.  In  siute  of  extensive  aeration  of  the 
longs  a  slight,  gradually  iucreasing  degret^  of  cyanosis  arises — due 
apparently  ti>  obstiiietion  U}  the  peripheral  circulatitm.  A  sharp 
acet^jne  txlor  issues  frtjm  the  mouth  of  the  unconscious  patient  and 
makes  a  diagmxsis  of  his  condition  possible  even  at  a  distitnce.  The 
nriiie  gives  almost  constantly  a  marked  reaction  with  chlf>ride  of  iron» 
and  contains  sugar;  still  it  mast  l>e  rememW^red  that  the  urine  of  a 
patient  in  dialK^tic  coma  may  Ik*  free  from  sugar  (see  i».  8fi). 

In  this  condition,  which  is  only  exceptionally  inteirupte^I  liy  a 
brief  return  of  the  reflexes  imd  of  a  clouded  consciousness,  and  even 
more  rarely  emls  in  recf)very,  the  patient  remains  for  from  twenty- 
four  to  forty-eight  hours,  seldom  longer.  Then  comes  death  |ireceded 
by  a  further  depression  of  the  temperature  and  by  a  gradual  diminu- 
tion in  the  number  and  depth  of  the  respiratory  mf>vements.  Ex- 
amination of  tlie  brain  post  mortem  show^  the  presence  of  no  lesions 
to  account  for  this  condition. 

Frerichs  saw  2oO  fatal  cjvses  of  diabetes  «>ut  (»f  a  t<ital  of  400,  and 
of  this  numlx^r  coma  was  the  cause  of  death  in  151 ;  other  st^itistics 
show  a  much  smaller  proportion.  Coma  mu\  t4:^rminate  any  case, 
whatever  itudein'ee  of  severity,  yet  patients  with  obstinate  glycosuria 
are  in  very  much  greater  danger  of  this  complication  than  are  those 
in  whom  the  glycosuria  yields  readily  to  appropriate  treatment. 
Most  c-ases  occur  in  patients  lietween  twenty  and  forty  3"eai's  of  age. 

The  cause  of  the  coma  is  often  impossible  to  determine.  The 
patients  ai*e  surprised  by  it  ^itb«mt  any  unusual  objective  or  sub- 
jective sym]>toms  having  given  warning  of  its  approach.  The  occa- 
sional exeejjtions  to  this  rule  in  the  shape  of  *icute  intestinal  catarrh 
or  obstinate  constipati<m  have  already  been  mentioned  (imge  105). 
More  freciuently  tlie  attack  is  preceded  by  severe  bodily  exertion, 
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in  bacrho  et  venere,  intellectual  overwork,  or  mental  excite- 
ment The  numerous  exact  and  indisputable  observations  on  this 
point  suggest  the  thought  that  we  may  not  always  have  to  deal  with 
eoniii  as  a  **  specific  dial>etic  intoxication'*  (Frerichs);  they  would  in- 
dicate that  coma  may  be  often  only  the  expression  and  the  result  of  a 
^mlitiou  of  exti'eme  nenous  exhaustion.  The  central  aeneous  sys* 
am  of  a  j>oorly  nourished  diabetic  works  evidently  without  any 
available  reserve  force.  Every  weakening  movement,  every  over* 
Biertiou  briugs  paralysis  in  its  train  and  gives  rise  to  a  condition 
iimilar  to  that  resulting  from  an  acute  cerebral  hemoiThage  (apoplectic 
coma) .  There  is  nothing  of  special  significance  in  the  coexistence  of 
marked  acetonuria  and  diacetiiria,  for  they  but  give  exi>resaion  to  the 
^character  of  the  i>rimary  tliseaae ;  it  w<mld  be  remarkalile  if  they  were 
at.  There  need  be  as  little  question  of  a  peculiar  intoxication 
[lere  as  there  is  in  apoplectic  cases.  It  is  natural  enough  that  the 
apoplectic  should  fretjuentl}'  recover  from  the  shock  to  the  centi*al 
nenroua  system,  while  the  dial>etic  docs  not.  The  former  is  essen- 
tially endowed  with  |>owers  of  resistance,  the  latter  is  a  greatly  weak- 
ened person.  But  it  is  not  intended  to  deny  by  this  that  there  are 
forms  of  coma  referable  to  a  genuine  diabetic  intoxication.  Those 
eases  especially  belong  to  this  category  in  which  for  a  long  period 
there  has  been  an  excretion  of  oxybutyric  acid. 

3-  Bmin  ami  Spinal  Cord,** — a.  Symptoms  without  Central  Le- 
ion, — In  certain  rare  cases  of  diabetes  we  encounter  symptoms  which 

are  accn«t«>m«nl  t(»  refer  to  disease  of  the  central  nervous  system > 
such  an  hemiplegia,  af)hasia,  hemianopsia,  and  lfK*alized  convulsions 
(resembling  th<»st*  nf  Jacksonian  epilepsy).  These  disturbances  may 
anbaide  or  they  may  lead  to  a  fatal  issue.  But  in  the  latter  case  the 
posl-mortem  examimition  reveals  no  central  lesion  and  no  disease*  or 
at  most  a  very  insignificant  one,  of  the  vessels.  The  cases  recall 
certain  rare  forms  of  uraemia,  the  phenomena  of  encephalopathia 
satumina«  the  i)araly8es  without  anatomical  lesion  found  in  pellagra, 
etc.,  and  ap|>**ar  ti>  l>e  of  t^jxic  origin.  Lepine  and  RcdHch  have  re- 
porteil  cases  which  may  l>e  citt^l  ns  examples  of  this  condition. 

b*  Central  Lesions. — Diseases  of  the  brain  and  spinal  cord  due  to 
leHioii  or  system  diseases  are  hardly  ever  immediately  de- 
mmn  dial>ete8.  If  they  coexist  with  diaVjctes  it  may  be  that 
they  phiy  a  causative  role  or  they  may  b©  entirely  unconnected  with 
it  An  in<lireet  rehition  betw^een  dialietos  and  such  afTections  may  be 
IraeiHl  in  several  ways:  (1)  Through  the  est^iblishing  of  an  hereditary 
prf«dbii>osition,  for  dialietes  has  a  certain  predilectif>n  for  individuals 
with  a  n«nin*pHtlnc  taint;  (2)  through  the  intervention  of  disease  of 
tlie  vessels  i^\rited  directly  or  iniHrectly  by  diabetes  (see  i>.  IU1*)>  aJid 
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leatliiig  finiillj  to  heraorrhage,  softening,  etc,  Mrmj  instances  of  this 
sort  are  recorded  in  the  literature  of  diabetes ;  (3)  through  the  agency 
of  syphilis.  We  have  shown  that  svphiUs  may  uudor  cortaiu  circum- 
stances stand  io  a  causal  rt^Iation  to  dialjotos,  and  we  know  on  the 
other  hand  what  an  important  part  syphiHs  may  play  in  the  produc- 
tion of  diseases  of  the  brain  and  spinal  cord;  (4)  through  infectious 
diseases  whose  occurrence  is  favored  by  diabett^s,  jituI  in  the  course 
of  which  metastases  may  tfike  place  from  the  Itx-al  foci  of  disease  to 
the  braiu  (tulx-rculosis,  suppuration,  aphthous  stomatitis), 

4.  Pvnjiheral  Nercm/'' — The  ])eripheral  nerves  are  especially  prone 
to  disefise  in  dial>ete8.  This  fact  hfis  been  recognized  only  during  tiie 
past  ten  years;  prior  to  that  time  it  was  thought  that  there  must  \m 
some  central  disease  to  account  for  thi^  roanifokl  sensory,  motor,  and 
trtjphie  uei-vous  disturbances  oliHerved  in  diabetes.  The  last  expo- 
nent of  this  view  was  Althaus,  who  bas  set  forth  at  length  the  dif- 
ferential diagnosis  between  genuine  locomotor  ataxia  and  diabetic 
pseudotabes. 

a.  Neuritis,  —  The  most  important  form  of  peripheral  nervous 
disease  is  neuritis,  w^hieh  may  ajipear  under  tlie  guise  of  niiiltiple 
netiritia  involving  wide  areas  or  be  limit;  d  to  single  nerv^es.  Its  sig- 
nificance, especially  in  respect  to  sensory  disturbances  (neuralgias, 
panesthesias)  in  diabetes,  was  first  con*ectly  appreciated  by  von 
Ziemsseu.  Hfuni  after  this  E.  von  Hoesslin  had  the  happy  inspira- 
tion to  refer  the  other  ataxic  affeetions  (see  lielow)  to  neuritis  and  to 
draw^  attention  to  tlie  Himilarity  of  the  symi>tom  complex  to  that  seen 
in  multiple  neuritis  of  alcoliolic  origin.  Since  that  time  the  doctrine 
of  toxic  neuritis  or  polyneuritis  diabetica  has  won  general  acceptance, 
especially  since  Auehe  and  others  have  confirmed  the  clinical  diagno- 
sis by  the  results  of  post-mortem  examination. 

Among  the  neuritic  symptoms  encountered  in  the  course  of  dia- 
betes are:  (1)  Sensory  Disturlmnces,  These  are  the  earliest  and  in 
milder  cases  the  only  neuritic  symptoma;  they  are  para^sthesia, 
hypenesthesia  and  anaesthesia  of  varied  degi^ee  and  location,  pains  and 
cramps  in  the  calves  of  the  legs,  and  neuralgia.  The  latter  is  coin- 
monly  symmetrical,  especially  when  it  is  located  in  the  third  branch 
of  the  trigeminal  or  in  the  crural  nerves.  The  dialietic  neuralgias  are 
often  very  oljstinate  and  very  painful;  they  are  not,  however,  iucrur- 
ftble.  (2)  Motor  disturbances  are  not  usual ly  very  prominent  in  com- 
parison with  the  prouounced  sensory  troubles;  still  there  are  cases  in 
which  they  gain  the  upper  hand  and  reach  a  high  degree  of  severity. 
Then^  is  oft<^*n  simple  ataxia,  or  there  may  l>e  actual  paralysis  with 
stroj)hy  and  the  reaction  of  degeneration.  The  paralyses  affect  the 
lower  extremities  much  more  commonly  than  the  upper,  the  crural 
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nerve  being  the  seat  of  election ;  thej  are  bilateral  as  a  rule*  Of  the 
cranial  nerves  the  abdiicens  is  the  most  frequently  affected,  less  often 
the  oculomotor,  hypoj^loHsus,  and  sx)inal  accessory  nerve.  The 
rectum  and  bladiler  ai*e  never  involved. 

b.  Vasomotor  DiHturbaticrs. — The  affections  in  this  group,  local 
hyperidiTisis,  local  cedema,  local  asphyxia,  and  erythromelalgia,  are 
of  rare  occurrence. 

C  Tmphir  Disturbances, — Among  these  are  localized  atrophy  of 
the  skin,  glossy  skin,  thinning  and  shedding  of  the  nails,  falling  out 
of  the  teeth  without  precedent  disease  of  the  jaws,  herpes,  peraphi- 
giis,  and  spontaneous  gangrene,  so  far  as  the  latter  is  not  due  to  pre- 
axistiug  arteriosclerosis. 

d,  TettJoH  BeflexeJi, — Bouchard  was  the  first  to  call  attention  to  the 
fact  that  the  patellar  tentlon  retlexes  are  often  absent  in  diabetes.  I 
find  the  following  sUitisties  relating  to  this  point:  The  absence  of  the 
tendon  reflex  was  notrnl  by  Bouchard  in  *^7  i>er  cent.,  by  MiLschka  in 
30.0,  by  Auerbach  in  35  to  40  per  cent.,  by  Eichhorat  in  21,  by  Marie 
and  Ghiinou  in  87.5,  by  Neviere  in  40,  by  Williamson  in  50,  and  by 
Ombe  in  7.6  per  cent.  Very  frequently  the  abolished  retiex  was  oIh 
serred  to  return  at  a  later  i)eriod.  There  is  no  relation  l^etween  this 
«yioptom  and  the  severity  of  the  genenil  symptoms  of  dialjetes,  for 
while  the  reflex  may  be  abolished  in  mild  cases  and  early  in  the 
coarse  of  the  disease,  it  may,  on  the  other  hand,  be  pre8er\ed  in 
caseB  of  extreme  gravity,  during  coma,  and  in  the  agony  (William- 
soij,  Gnilie).  It  is  therefore  of  no  value  in  a  i>rognostic  sense  (R^isen- 
stein,  Gnibe).  Inflammatr»ry  or  degenerative  changes  in  tlie  crural 
nerve  luive  been  regarded  as  the  cause  of  the  loss  of  the  patellar  ten* 
don  reflex. 

One  or  other  of  the  above-described  neuritic  symi>toms  is  present 
in  alraoHt  every  case  of  dialietes;  the  individual  symptoms  may  ap- 
pear singly  or  in  groups,  and  it  is  to  little  purpose  to  attempt  to  dis- 
tinguish various  types  of  midtiple  diabetic  neuritis  according  to  the 
grouping  of  the  symptoms.  One  thing  only  is  to  be  note«h  The 
distiirbanoes  of  sensation,  of  motion,  and  of  reflex  excitability,  when 
ot  in  markecl  degree,  are  grou|>ed  t<^gether  in  a  complex  which 
recalls  that  of  tjibes.  I  have  already  remarked  that  special  services 
ha?e  been  rf*ndei-ed  by  Althaua  as  regards  the  8ympt*>matol<*gy,  and 
by  von  HoessUn  as  regards  the  proper  significance  of  this  morbid 
picture. 

_      Tlie  neuritic  symptoms  appear  in  part  very  early,  and  may  be 

aong  the  first  troubles  complaine<i  of  by  the  patient ;  this  is  espe- 

true  of  the  changes  in  the  nerves  of  the  eyes  and  of  the  neu- 

On  the  other  hand,  the  more  severe  and  wide-spread  neu- 
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ritic  affections  beloog  nsually  to  the  later  stages  of  tbe  disease.  In 
general  thej  are  more  commonly  anaociated  with  the  severe  forms  of 
diatetes,  in  which  the  notrition  of  the  patient  is  markedly  interfered 
with,  than  with  the  lighter  forms,  yet  it  is  impossible  to  establish 
any  direct  relation  between  them  and  the  intensity  of  the  glycosuria. 
A  repression  of  the  glyeosiiria  by  the  institxitir^n  of  a  suitable  diet 
often  has  a  benehciul  eflect.  but  in  other  cases  it  has  no  iniiuenea 
whatever  upion  the  course  of  the  neuritis. 


GENERAL  SYMPTOMS,    COURSE,    AND   PROGNOSIS. 

Wlien  one  considers  the  immense  numl>er  of  symptoms  which  may 
be  grouped  around  the  characteristic  disturbances  of  nietabolinm  in 
diabetes,  it  is  evident  that  even  the  most  skilful  pen  would  be  power- 
less to  draw  an  altogether  satisfactory  jiicture  of  the  disease.  Still 
it  may  be  possible  to  depict  a  few  types  among  the  many  different 
forms  which  dialjietes  may  assume. 

I,  Cases  wtth  Acute  Okset. 

The  patients  assert  positively  that  the  fjuantity  of  urine  became 
suddenly  greater  at  a  definite  period,  that  they  were  obliged  to  rise 
in  the  night  to  pass  water,  that  tlicy  suffered  from  great  thirst  and 
hunger,  and  that,  despite  the  large  tiuantities  of  food  taken,  they 
lost  flesh  rapidly  and  failed  in  strength;  to  these  symjitoins  were 
added  iuHomnia,  nei'\uus  irrittdnlityj  and  gen*^nilized  prurituK.  Usu- 
ally in  these  caties  it  can  be  ascertained  tlmt  the  patient  had  suffered 
from  some  great  psychic  disturlmnce  or  a  bodily  injury ♦  Almost 
always  tln^  j)aticnts  are  voung  and  the  family  Iiistory  jiresents  many^ 
cases  of  dial>etea  or  some  other  constitutional  disease. 

The  intensity  of  the  glycosuria  at  the  l>eginning  in  these  eases' 
furnishes  no  dat*t  upon  which  wccau  l>ase  a  pnignosis  or  judge  of  the 
sulisetjuent  course  of  tho  dise^ii^e,  luit  after  a  shrvrt  time  (a  few  weeks 
cjr  months)  matters  usually  shai>e  themselves  in  such  a  way  that  w^&j 
can  form  a  pretty  accurate  estimate  of  the  gravity  of  the  cjise. 

L  If  during  tliis  interval  the  sugar-consuming  function  becomes 
eftsentially  l>etter,  tlie  case  will  alraost  always  result  in  recovery;  at 
first  the  urine  liecomes  sugar-free  aft^^r  the  withdrawal  of  carlKjhy- 
drates  from  the  foo<l,  and  later  the  carl>r>hydrate«  are  t^^lerat^^'d  in 
increasing  amounts  until  a  permanent  cure  is  effected.  Schmitz  de- 
scribeti  several  castas  of  this  kind,  and  F,  A.  Hoffmann  had  this  form 
of  the  disease  in  mind  in  his  characterization  of  neurogenous  dial>t:*tea 
(see  p.  71).  The  sooner  the  carbohydratiis  ai-e  withheld  the  lieti 
will  be  the  prognosis.     Cases  of  this  kind  tire  unquestionably  rare. 
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2.  If  the  tolerance  of  ciirbobydrates  Joes  not  become  materially 

greater  after  the  patieut  has  been  on  a  suitable  iliet  for  Bome  weeks 

•  or  months,  these  ea-nes  progress  almost  without  exception  to  a  rapidly 

^ fatal  termination  (within  one  or  two  years),  even  when  the  giycostu'ia 

yields  to  a  strict  abstinence  fi*om  carbohydrates  and  the  Dutrition  is 

r  Bfttisfaetorily  mainbiine<l  by  a  plentiful  suppiv  of  albumin  and  fat.    A 

F  com  pli eating  tuljerculosis  or  dial»etic  coma  puts  an  end  to  the  |>atient*s 

existence.     The  other  complications  are  of  subordinate  imijortance. 

n*  Severe  Cases  with  Ordinary  Onset  and  Course. 

Here  nothing  definite  can  b©  learned  of  the  Ijeginniog  of  the  dis- 

lease.     The  bodily  weakness,  intellectual  relaxation,  impotence,  and 

f emaciation  have  come  on  gradually  and  almost  imi>erceptibly.     The 

patients  lottk  upon  themselves  as  nervous  and  overw^orked  in  body 

tand  mind.     They  therefore  give  themselves  a  vacation  from  time  to 

ftime,  visiting  the  different  wat-ering-places  and  summer  resorts,  with- 

out.  however,  finding  the  wished-for  return  of  strength.     They  even 

rconsult  a  physician  occasionally,  who  frecpiently,  through  neglect  to 

feKamine  the  uriue  or  Ijecause  of  deficient  powera  of  penetratiim,  fails 

to  detect  the  true  cause  and  agrees  with  the  diagnosis  of  overwork, 

aeurasthenia,  nen^ous  dyspepsia,  and  the  like.    At  other  times  disease 

of  some  otlier  organ  develops  (visual   disordei-s,  ueuralgia,    iriipo- 

tonoe,  pruritus,  furunculosis,  tuberculosis,  etc.)  and  lemla  the  patient 

to  consult  a  physician,  often  a  siw^cialist,  an  oi>hthalmologist,  a  der- 

matoItigiHt,  a  neurologist,  or  the  liko.     The  variety  of  forms  under 

which  the  disease  apfiears  is  but  t(x>  often  responsible  for  the  fact 

J  Unit  tlie  diagnosis  is  matle  only  when  sad  destruction  has  already 

t*u  wrought  in  tlie  btHly  through  defective  nutrition,  or  through  com- 

pliaitions  or  seciuelre  of  the  primary  disea»se.     A  more  careful  exami- 

naticm  ahowB  that  the  patients  are  excreting  under  the  ordinary  diet 

rich    in   carl >ohyd rates,  euonnous  *|uantitie8   of  sugar — 200  to  800 

grams  or  more  a  day.     The  tolerance  of  carbohydrates  is  at  a  mini- 

^nium  or  even  negative,  that  is  to  say,  the  glycosuria  continues  for  a 

imp,  or  it  may  U^  fx^rmauontly,  despite  the  withdrawal  of  earbohy- 

drati^  from  the  food. 

The  furtluT  course  of  tho  disf^nsp  varies. 

L  In  conflefjuenee  of  [»roiM>r  n^guhition  of  the  tliet  as  to  quality 
and  fpiantity,  gixxl  nursing,  careful  treatment  of  the  complicjitions, 
avoidance  of  any  tax  to  the  mind  or  Ixnly.  the  nutritive  condition  be- 
c#»mf's  lM'tt»jr.  the  patient  increases  in  weight,  his  strc^ngth  i-eturun,  he 
l>ecoTOes  al4e  to  [>erform  a  mmlerHte  amount  of  liodily  or  mental  labor, 
the  complicating  organic  diseases  imfirove  or  at  leiist  iMH'ome  station- 
ary, iuid  the  tolerance  ai  t'arl»ohyilrates  iucretu*eH  slowly,  with  oscllla- 
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tioEfl,  to  a  certain,  though  usually  slight,  degree.  The  patients 
nut  iiu  aoxious  existence  full  of  priviitioiiB  for  ^evera!  years,  perhai>B 
a  ileeade.  The  ^enoral  coudition  is  variable,  now  K*^**^U  iJ<^w  bad. 
Any  little  earelens  neglect  of  the  dietetic  or  other  nilen  which  have 
beeu  establishetl  for  them  is  ordinarily  followed  (luickly  hy  a  Iobs  of 
weight  and  Htreugth,  In  the  mean  while  complications  are  not  absent; 
the  ohl  tronliles  (Deuralgia,  visual  defects,  furnnculosis)  return;  new 
ones  (digentive  disorders,  ti'ophoneurosea,  mental  disturbances,  paral- 
yses, cardiac  asthma)  declare  tliemselves,  and  the  more  serious  eoin- 
plications  (acute  infectious  diseases,  tubercu]i»sis,  gangrene,  lioart 
failure)  aifjiear.  Finally  tlie  patieuts  succumb  either  U^cause  they 
are  uuable  to  take  aud  ixssimilate  sullicient  nonrishmeut  to  maiutain 
the  strength,  tir  because  they  are  overcome  by  some  iut^»rcurreut  dis- 
ease, such  as  heart  failure,  tul)ei*cnlosis,  or  gaiigi^ene,  or  finally  be- 
cause dialietic  coma  comes  on  suddenly  and  unexpectedly. 

2.  In  contrast  to  these  relatively  favorable  c-ases  are  others  with 
rapidly  fatal  course.  The  gravity  of  the  causes  is  betrayed  less  by 
the  glycosuria  than  by  the  other  s^'mptoms.  The  intensity  of  the 
former  is  doubtless  also  of  great  significance  in  so  far  as  the  giving 
of  Muitiible  and  sufficient  nourishment  Ijecomes  the  more  difficult  in 
proportion  to  the  depression  of  the  sugar-consuruing  function.  But 
the  cases  which  we  are  now  considering  i>reseiit  tlie  peculiarity  that 
the  swiftly  advancing  fatality  is  not  turned  aside  even  when  the  dietetic 
tlifliculties  are  victoriously  overcome. 

In  a  cei-taiin  number  of  the^ie  ciises  the  \nduerability  of  the  dial>etic 
tissues  is  rshowo  to  a  fearful  degree,  or  ]irecocious  senility  declai-es 
itsi*lf.  The  patients  are  attacked  l>y  severe  complications  and  sequelie 
in  spite  of  the  liest  care  and  of  the  most  painsbtking  regxdations  of 
the  mode  o{  li\ing;  they  suffer  from  severe  forms  of  neuritis,  grave 
conditions  of  weak  heart,  phlegmons,  gangrene,  and  above  all  tuber- 
culosis. One  or  other  of  these  complications,  or  the  comluned  action 
of  several,  kills  the  jiatieut  within  the  short  iH>riod  of  one  or  two 
yeara,  although  in  the  L'ust  stages  of  the  disease  the  glycosuria  may 
have  decreased  very  considerably  aud  thereby  given  rise  to  deceitful 
hopes  of  an  improv^^uieut  in  the  primary  aflfecti<ni. 

In  another  pro]>(uiion  i»f  caseH  the  signs  of  true  diabetic  int4:ixica- 
tiou  dec^lai-e  tliemselves,  sometimes  independently^'  of,  sometimes  in 
cr>nnection  with,  otlipr  com  plications.  Fatal  coma  appears,  either 
after  a  long  ]»roth'cjmal  ^jeriod  (especially  a  profuse  excretion  of  oxy- 
butyric  acid)  or  witlumt  any  w^aming.  By  far  the  greater  numljer  of 
patienti4  who  are  att^icked  by  this  malignant  form  of  dial>ete8,  pro- 
gressing inevitidrly  Ui  a  fatjd  termination  mthin  one  or  two  years, 
are  young  or  middle-aged. 
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HI.  Benign  Cases. 

The  mild  formn  of  diabetes  compatible  with  a  Iodr  life  are  by  far 
the  mo«*t  fret|iieiit,  Thev  l>eloiig  almost  exeliiHively  t<i  the  middle 
uud  Ut^r  periiMlB  of  Life,  and  affoct  by  preference,  th(mgh  by  no  means 
im^ariably,  corpulent  intlividuaLs  and  those  suffering  from  the  gouty 
dimtheais*  The  manner  in  which  olx^sity  and  gout  sUimp  their  char- 
acteristic imprint  upon  diabetes  has  l.>een  described  in  previoun  seo- 
iit>uH,  t<»  which  the  reader  is  refeiTeil  (see  pp.  60,  68,  and  71). 

The  beniKO  c^^es  have  ceitfdn  i>eeuliarities  in  common.  The  time 
nf  their  onset  is  seldom  known.  The  glycosuria  is  discovered  acci* 
dentally  or  after  an  examination  of  the  urine  snggested  by  certain 
com  plications.  Pruritus^  furunculosis,  disturbances  of  accommoda- 
tinn,  neuralgia,  and  impotence  are  the  complications  most  commonly 
encountered.  The  glycosuria  yields  at  once  to  a  withtbawal  of  the 
carbohydnites  fiHjm  the  diet,  and  usually  there  is  even  a  certain  t^jler- 
ance  of  moilerate  amounts  of  starch.  This  t«:>lerance  is  subject  to 
enasiilerable  variations,  and  often  remains  at  a  high  figure  for  weeks 
and  montlis*  A  few  weeks  of  strict  dieting,  inteUectnal  rest,  a  so- 
journ in  a  plea.Hant  locality,  and  the  like,  work  a  marked  change  for 
the  letter,  while  im[irudence  in  outing,  overwork  of  body  and  mind, 
etc.,  lea*!  to  a  ileterioration  in  tlie  general  condition,  insonmiu,  Lissi- 
tnde,  and  an  increase  in  the  glycosuria.  After  long  years  of  varying 
httalth  the  t«*udency  to  excretion  of  sugar  diminishes  as  a  mle  and 
may  even  wholly  disappear.  Not  infro([uently  albuminuria  aj)]ioars, 
and  finally  the  well-known  symptoms  of  contracted  kidney  take  the 
place  of  those  of  tliatetes. 

The  comi>lication8  and  secondary  afi'ections,  appearing  frequently 
at  the  beginning  of  the  disease  in  mild  form,  are  in  its  later  stages 
little  to  be  feared  with  the  exce[)tion  of  those  comlitions  which  are 
dej>endent  upon  arteriosclerosis,  especially  i>eripheral  gangrene,  car- 
diac asthma,  and  apoplexy. 

These  forms  of  the  disease  may*  through  neglect  and  gross  dietetic 
abuse,  lead  to  a  loss  of  strength  and  an  nnfavomble  termiuation  de- 
spite their  benign  tendency.  Danger  threatens  especially  on  the  side 
of  the  heart;  diabetic  intoxication  with  coma  may  ensue,  but  it  is  rare. 
The  game  is  true  of  the  transformation  into  the  rai»idly  progressive 
at  varieties. 

IV.  Jntermedute  Forms. 

Ther«>  are  man^v  intennediate  forms  between  the  two  extremee  just 
presented,  so  that  only  a  cr*Hain  numlier  of  cJises  actually  corrosj*ond 
Jhe  typical  clinical  picture*     It  is  im|KXjsible  to  describe  all  these 
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iiiterraediate  forms  with  till  their  manifold  whades  and  differences.  A 
careful  Htiuly  of  the  individual  case  will  show  which  of  the  two  groupa 
it  more  nearly  apiiroaehes. 

V.  Geneiul  Proon'ostic  Signs. 

a.  Favorable  : 

1.  Onset  of  the  disease  late  in  life; 

2.  Long  duration  of  the  diabetes  prior  to  the  time  of  observation, 
no  fijjrave  complications  having  appeared  in  the  mean  time  nor  any  eon- 
Hidyrable  emaciation  having  t;iken  i>Iare; 

3.  Traumatic  causation  of  the  disease  (psychic  or  corx>oreal  in- 
juries) ; 

4.  Syphilitic  origin  of  the  diabetes ; 

5.  The  occurrence  invariably  <jf  mild  forms  of  diabetes  in  the 
family  of  the  patient ; 

6.  Precedent  and  coexisting  obesity ; 

7.  Coexistent  uric  acid  diathosis; 

8.  Slight  LuttmHity  «jf  the  glyctmuria  and  tolerance  of  certain  mod- 
erate amounts  of  carboliydrates; 

9.  Marked  oscillations  and  gradually  increasing  tolerance  of  car- 
bohydrates ; 

10.  ("omfortablo  ciivumstanc^s  which  perrait  ot  the  carrying  out  of 
the  dietetic  and  general  hygienic  prescrii4ions. 
Ik    Utifamu'ahh' : 

1*  Onnet  of  the  disease  in  early  life,  e8|>ecially  in  childliood; 
2-  Great  loss  of  strength,  desfiite  a  brief  duration  of  the  dial>ete8 ; 

3.  A  hist^jry  of  seyeie  fonns  of  the  disease  in  other  memljers  of 
the  i>atient'H  family; 

4.  Early  api>earauce  of  grave  secondary  dise^ises  and  complica- 
tions; 

5.  A  higli  degree  of  int-ensity  of  the  glycosuria*  with  complete  or_ 
almost  complete  intolemnce  of  carbohydrates; 

n.  Poor  circumstances  which  render  impossible  the  carrying  out' 
of  a  diett*tic  treatment  or  tlie  avoidance  of  bodily  and  mental  over- 
work ; 

7.  Excretion  of  oxybutyric  acid ;  coma. 


TREATMENT. 

It  is  not  i>08sible  to  give  an  exhaustive  preaeutation  of  the  therftT 

of  fliabetc^s  irit^llitus  in  this  pIiM-e,  for  its  history  is  hmg^  and  it  has 
undergi>iie  such  manifold  changes  in  the  course  of  time  that  a  mere 
description  of  tliem  would  till  a  large  book.     I  intend,  therf^fore,  hav- 
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tttg  regard  fcc^  the  space  that  ib  at  my  disposal,  to  set  forth  simply  the 
priueiples  of  a  rational  therapy  of  the  disease,  entering  into  details 
(imly  where  points  of  practical  imr>ortance  arise. 

A  strong  subjective  factor  enters  into  every  therapeutic  ortUnanca 
which  is  estJiblishod  at  tlie  l)edsido.  He  is  a  iK>or  physician  who  asks 
aimHelf :  Wliat  do  the  schools  iirescrihe,  what  does  this  or  that  au- 
lioritv  iirf«4cril>e  in  the  disease  witli  wlacli  I  havo  U)  do?  The  true 
physician  weighs  in  his  mind  iiis  own  and  others*  experiences,  but 
stands  in  the  pi*esence  of  the  jiatient  and  of  the  disciuse  resting  upt>n 
lis  own  autliority,  conscious  that  th*>  ivspunsihllity  must  lie  assumed 
by  himself  alone,  whatever  weight  he  may  alH«>  give  to  the  rt^sidts  of 
others'  experience. 

In  the  capacity  of  an  author  I  chiim  the  iihysician's  right  and  the 
physician's  duty  in  the  domain  of  thenificutics.  I  shall  not  enter 
into  an  account  of  **  what  is  done'*  fur  dialK*tes,  but  shall  state  only 
what  I  myself  am  accustomed  to  ju escribe  and  thi^  reasons  therefor. 


I.    PEOrHYLACTIC  TitEATMEOT. 

We  can  scarcely  say  anything  of  the  prophylaxis  (»f  dialietes  rael- 
lituH  lieyond  laying  down  the  mc»6t  ordinary  and  evcry-ilay  rules  of 
a  hygienic  and  liealth-preserving  modt*  of  life.  Prai^tically  it  is  only 
under  certain  Bi>ecial  circumstances  that  we  can  have  to  do  with  any 
f»rophyhM7tic  mea8ure»s.  Li  the  first  place  we  may  consider  those  in- 
ilividuals  in  whose  family  there  is  a  history  of  many  membei*s  Iwing 
atbM*keil  by  iliabetes  in  esirly  life.  Possibly  in  such  cases  the  eai'ly 
md  permanent  withholding  of  carbohydrates,  especially  of  sugar, 
i>m  the  diet  may  prevent  the  r»ccurrence  of  the  disease.  But  beyond 
I  qualification  "  possibly"  we  cannot  go. 

Then  again  there  may  l>e  a  ipiestion  of  prophylaxis  in  the  case  of 
those  iudividuHls,  especiidly  men,  who  are  driven  itito  luxurious  liv- 
ing by  their  social  jKisition,  whi7  in  the  prime  of  life  grow  corpulent 
ijuite  nipi*lly»  and  in  whose  family  there  is  a  histtiry  of  many  cases 
of  dialietes.  A'ery  fretpiently  these  three  fac»t^>rs  are  united.  I  have 
already  givt*n  expression  to  the  conjecture  that  there  is  a  oert^tin 
liatarhance  t>f  carlx^hydrate  change  in  many  cases  of  obesity,  even 
rithout  an  accomiMinying  glycosuria.  As  it  is  very  prol)able  that 
I  an  anomaly  in  respect  to  sugar  conversion  has  arisen,  the  in- 
Rtion  of  carhohytlrates  will  make  it  worse  and  their  w ithtlrawal  will 
rn|m»ve  it  (see  l>el4^w),  it  is  advisalde  tc»  recommend  in  these  cases  also 
a  gradual  diminution  in  the  amount  of  carlmhydrates  in  the  diet  An 
KOror  .ption  of  carbohydrates  will  l>e  sufficiently  prerentc^d  by 

lie  1  ion  of  sugar,  farinaceous  foods  (such  as  the  cereak,  pud- 
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dings,  maccaroni,  nuclels^  and  the  like),  pastrj,  i^reserves,  and  sweet 
champagne,  aBtl  by  the  restriotifm  of  the  daily  amount  of  beer  taken 
(from  one  to  three  glasses).  Through  these  dietetic  regulations,  es- 
pecially when  supplemontod  by  muscular  exercise,  the  further  prog- 
ress of  tho  oliesity  is  arrested  or  at  least  retarded ;  sometimes  there 
is  even  a  gradual  loss  in  weight.  I  would,  however,  warn  the  reader 
most  earnestly  against  subjecting  to  an  energetic  reduction  treatment 
all  individuals  whose  own  past  or  whose  family  history  raises  the 
suspicion  of  a  developing  diabetic  diathesis.  The  patients  are  often 
thereby  weakened  and  pormanentl\^  invalided,  and  the  disappearing 
obesity  frequently  enough  gives  place  to  diabetes. 


U.  Etiological  Tbeatment* 

Are  we  ever  able  to  institute  an  etiological  treatment  of  diabetes? 
Can  we  remove  the  cause  and  therewith  the  disease  itself?     Let  ns  see. 

1,  NetfrfXfetiOfj^  Dmbvies,  —  (a)  Diabetes  Aci'ompanying  Functional 
Ker^'ous  Disorders.-— If  severe  mental  overwork  or  psychic  disturb- 
ance accom[>anied  by  marked  neurasthenic  symptoms  have  preceded 
the  occurrence  of  dialvetes  and  aiqtear  to  have  caused  it,  we  slniU 
doubtless  be  following  a  m*>st  rational  theraijcnitic  course  if  we  devote 
special  attention  to  the  treatment  of  the  morbid  condition  of  the 
nervous  system.  In  such  cases,  in  addition  to  the  dietetic  measures 
and  even  indeed  before  their  institution^  we  should  endeavor  to 
sti^ngthen  the  nervous  resisting  powers  of  the  individual.  Before  aU 
else  we  shoidd  seek  to  obtain  for  the  patient  relief  f roui  confining  and 
exacting  pr«.»fessional  labors,  avoidance  of  everything  that  causes 
worry,  antl  tho  removal  of  domestic  cares  which  constitute  in  them- 
selves constantly  renewed  causes  of  uneasiness.  Unfortunately  our 
efforts  in  this  direction  are  often  coutiued  to  pious  wishes*  In 
many  cases  a  long  journey  in  i>letisant  regions  with  freethirn  from 
business  cares  suffices  to  restore  the  eipiilibrium  of  the  psycliic  func- 
tions, to  raise  the  spirits,  and  to  banish  insouiiiia.  In  general  a 
stay  in  warm  dry  regions  is  to  be  preferred.  8ul>-alpine  summer  re- 
sorts are  excellent  for  the  hot  months,  Dial>etics  as  a  rule  do  not 
bear  damp  cold  or  raw  sea  air  weU,  for  it  in< Teases  their  nervous., 
irritability  and  causes  great  discomfort  to  those  of  them  who  ar 
sensitive  to  external  cold. 

In  other  cases,  or  perhaps  snpplemenbiry  to  the  procedures  al- 
ready mentioned,  hydrotherapeutic  measures  are  useful.  The  most 
advautagefHis  of  these  for  nen^ous  diabetics  are  prolonged  warm  baths 
ttub  baths,  inditTerent  natural  thennal  waters,  uind  bjithsl,  or,  still 
better,  baths  in  which  carl>onic  acid  g*iB  is  set  free.    On  the  other  hand, 
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strong  salt  halLs  and  especially"  bathing  in  the  open  sea  are  particu- 
larly to  be  avoided,  since  they  rather  fatigue  and  exhaust  than  in- 
vigorate suflFerers  from  diabeten.  Caution  must  be  had  alno  in  the 
use  of  cold  frictions  and  cold  douches;  there  are  certain  dia1>etics  to 
whom  these  ai^e  most  aerWceable,  Init  otliei-s  who  do  not  react  even 
after  rubbing  for  half  an  hour  or  an  hour;  they  lose  their  appetite, 
sufler  from  sleeplessness,  and  become  very  nerv^ous. 

As  regards  the  dietetic  regulations,  which  are  of  undoubted  service 
in  other  {latients  of  nervous  constitution,  we  are  in  a  delicate  position. 
We  have  to  do  usually  wnth  spare  indi\'iduals  in  w-hom  an  improve- 
ment in  the  nutritive  condititms  is  urgently  indicated.  The  attain- 
m»*ut  of  this  objettt  is,  however,  made  difficult  by  the  necessity  of 
withholding  as  far  as  possible  all  carbt>hydrates  from  the  fattening 
diet  In  general  we  must  be  guiiled  in  our  choice  of  a  diet  by  Uie 
intensity  of  the  glycosuria,  a  subject  which  will  be  treateil  of  in  a 
sul»sequent  section.  Here^  however,  we  may  remark  that  the  more 
{)rominent  is  the  neurasthenic  state  of  tlie  patient  the  less  al>le  are 
wc  to  dispense  with  the  carbohydrates.  It  is  allowable  to  diminish 
or  even  to  withhold  entirely  the  carbohytlrates  temporarily,  but  never 
for  more  than  a  few  w^eeks  at  a  time. 

Concerning  tb'ugs  there  is  not  much  to  be  said  in  this  place,  except 
perhaps  that  the  skilful  use  of  medicinal  remedies  gives  better  prom- 
ise  in  the  nervous  than  in  other  forms  of  dialietes.  The  more  prom- 
inently nervous  irritiibility  stands  out  and  the  more  probalile  it  is 
that  this  is  the  fundamental  cause  of  the  diabetes  (aud  also  when  the 
uenous  disturlmncG  has  first  declared  itself  during  the  course  of 
the  diabetes),  the  stronger  is  the  indication  for  narcotic  remedies. 
The  favorable  results  which  have  for  many  years  been  claimed  for 
>pium  administered  with  a  free  hand,  and  more  lately  for  one  of  its 
Milkaloids,  co^Ieine,  are  to  be  referred  especially  to  cases  of  this  sort. 
The  remedy  quiets  the  irritability  of  the  central  nervous  system  and 
exerts  in  this  way  slowly  and  gradually  a  curative  effect.  The  theory 
that  opiates  increase  the  sugar-destroying  power  of  the  tissues  seems 
to  me  to  be  wholly  unfounded.  In  any  case  the  opiates  are  suitable 
ly  for  temporary  use,  and  they  should  never  be  prescriWd  for 
unger  than  a  few  weeks  at  a  time.  Other  ner\4nes,  such  as  anti- 
pyrin*  phenacetin,  etc.,  may  be  advantageously  substituted  for  them 
rom  time  t*>  time,  but  even  these  remedies  are  more  injurious  than 
i*lpful  if  given  for  long  periods.  The  bromides,  on  the  other  hand, 
can  be  unhesitJitiagly  recommended,  for  they  can  Ije  given  continu- 
ously for  months  without  harm  to  the  patient,  and  w  hen  administered 
L  auitable  eases  are  of  undoubted  benefit.  One  should  not,  however, 
for  the  impossible,  and   it  should  be  remembered  that  the 
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bromides  are  not  a  specific  rijmetly  fur  dijilvetes,  Imt  merely  ii  valuable 
aid  in  combating  abnormal  nervous  irritability.  For  a  fiirthor  con- 
sideration of  these  and  other  medicinal  romediey,  see  below. 

The  endeavor  to  strike  at  the  roc  it  of  the  disease  by  treatment  of 
the  nervouH  irritability  is  often  crowned  with  succ-ess.  It  is  true  tluit 
it  is  only  in  rare  instances  that  we  nee  a  coinfilete  and  lasting  cure, 
but  in  many  cases  we  can  obtain  a  decided  improvement  jls  mani- 
fested by  the  fact  that  tlie  previously  W(?ali  and  feebly  resistant  p;i- 
tient,  who  respimded  tt>  every  irrit^ttion  }»y  an  inrreased  ^^lycosuria, 
now  excretes  much  smaller  <|uanttties  ijf  sugar  under  the  saiue  diet,  and 
is  able  to  meet  tlie  i>rublem  at  lifi^  with  a  firmer  l»earing  and  greater 
capacity.  I  may  sa^',  indeed,  that  it  is  this  very  therapeutic  success 
obtained  by  acting  ui>on  thegc*ut^ral  nen'ous  system,  that  forces  upon 
tlie  ph)  sician  the  conviction  that  there  is  really  a  neurogenous  form 
of  diabetes. 

Ih  Diabetes  Accompanying  Organic  Nervous  Diseases. ^ — The  con- 
ditions present  in  organic  disease  of  the  nenons  system  are  much 
less  favoral>le  than  thtjse  just  considered.  We  liave  seen  above  that 
it  is  abnost  without  exception  the  brain  and  medulla  oblongata  that 
are  aiYected  in  these  crises.  We  do  not  refer  to  the  transitory  glyco- 
suria folIf*wing  trauma,  apoplexy,  and  the  like,  which  disajjpears  at 
the  end  of  a  few  hourH  or  days.  It  is  very  improlmble  that  we  can 
ever  prc*vent,  by  any  thera|>eutic  measureH  at  our  ccjmniand,  the  tran- 
sition of  temporary  glycosuria  into  chronic  dialiet^s. 

But  it  seoms  to  be  certain  alst*  that  diabetes  mellitus  of  weeks'  or 
months'  duniti<iu,  which  has  followed  a  cerebral  injury »  concussion 
of  the  brain,  sunstroke,  etc.,  may  often  subside  siH>ntaueously  and  coin- 
cidently  with  the  improvement  in  the  nervous  affection  (F.  A.  Hc»ff- 
maim).  It  would  seem  to  be  a  thankful  tisk  of  therapeutics  to  follow 
in  the  path  pointed  out  by  nature,  but  in  fact  real  benefit  from  rtctive 
theraiK>utic  measures  in  organic  diseases  of  the  brain  is  obtained  only 
in  those  few  cases  to  winch  surgical  procedures  are  applicaljle,  and  in 
cerebral  syphilis.  We  know  of  no  iusbmce,  however,  in  which  h 
chronic  diabetes  has  been  cured  as  a  result  of  tlie  extirpation  of  an 
intracranial  lesion,  of  an  operation  upon  a  haTuatoma  of  the  dura 
mater,  a  brain  tumor,  an  abscess,  or  a  hydroceplmlus  ext^rnus  or  in- 
temus,  or  of  the  mercurial  treatment  of  a  gummat^jus  meningitis  or 
encephalitis.  The  future  alone  can  show  whether  the  path  here 
point4Hl  out  will  lead  to  any  i)ractically  useful  results.  Any  {lositive 
Bttccesses  in  this  field  would  be  also  of  striking  significance  in  respect 
to  the  theory  of  dialx^tes. 

2.  Syphiflfir  Piahics,  It  has  been  shown  above  that  8yi»hilis 
may  lead  to  dialjetes  in  either  of  two  ways:    (a)  Through  the  in- 
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teneotion  of  cerebral  disease;  this  is  apparently  very  rare,  and  the 
(act  meets  us  that  no  case  is  known  in  which  a  cure  of  diabetes  has 
en  obtained  indirectly  by  a  previous  cure  of  cerebral  syphilis;  (b) 
inmgh  the  inten*ention  of  syphilitic  diseaae  of  the  pancreas. 

I  have  shown  that  this  may  possibly  play  a  more  important  role 
Lian  has  hitherto  lieen  attributed  to  it  in  the  text-books  on  special 
ithol<iKi<-*^d  anatomy.  We  cannot  ignore  the  |>ositive  assertions  of 
certain  writers  that  they  have  seen  cases  of  diabetes  improved  or  even 
cured  by  mercury  and  iodine.  St*hnee  record.s  no  less  than  53  ciises 
of  cure  and  10  <»f  im[jrovenient  out  of  a  total  of  74  treated  by  mercury . 
Seegen  also  reports  some  successful  cases  but  s^iys  that  they  are  rare. 
I  have  known  personally  of  i>erhap8  a  dozen  easels  in  which  syphilis 
preceded  th©  occuiTence  of  diabetes ;  a  cure  was  obtained  in  no  in- 
stance, marked  and  lasting  improvement  in  but  two,  by  mixed  treat- 
ment with  mercury  and  the  iodides;  in  several  instances  fatal  com- 
plications followed  the  use  oi  mercury — once  gangrene  of  the  foot, 
twice  ha?moj)tysi8  and  rapid  progi-ess  of  the  already  incipient  tuber- 
idosis  of  tlie  lungs.  It  is  hardly  possible  to  form  a  positive  juilg- 
aent  as  to  the  [)ra<*tical  value  of  the  antisypldlitic  treatment  of  dia- 
betes. Whoever  undertakes  it  must  have  the  patient  under  control 
ad  8e«i  him  every  ilay,  for  diabetics  are  very  prone  to  suffer  from 
nercurial  st<jmatitis  and  from  a  mercurial  intestinal  catarrh  with 
symptoms  resembling  dysentery.  The  best  mode  of  administration 
of  mercury  in  crises  of  diabet-es  is  by  inunctions  careiully  made  and 
supplemented  by  fre(|uent  baths. 


m.  Methods  op  iNCREASiNa  the  SuGAB-BEacBmNG  (GLVcJOLTnc) 

Function. 

It  was  shown  in  the  preceding  section  that  the  removal  of  the 
^causes  leading  to  dial)etca  can  seldom  be  attempted  with  hope  of  sue- 
If  these  attempts  are  not  successful,  whether  beca.use  the  cause 
out  of  the  reach  of  our  themi>eutic  measures,  or  because  the  dia- 
Btic  changes  have  become  indejiendent  of  the  cause,  or  finally  be- 
as  IS  usually  the  case»  the  cause  is  unknown,  the  question 
1  whether  we  possess  any  means  of  increasing  the  sugar-destroy- 
energy  of  the  organism.     In  this  direction,  indeed,  we  are  not 
altogether  powerless. 

1.   Treatment  wUk  Pancreas  PrcjKfmtions.*" — I  begin  with  the  con- 
sideration of  this  form  of  treatment,  in  spite  of  the  fact  that  its  prac- 
tical results  liave  been  very  insignificant,  for  the  theoretical  interest 
rhich  it  has  aroused  is  gnat  and  increasing.     It  is  leased  upon  the 
imption  t\mt  the  pancn  as  fiuiiishes  by  its  internal  secretion  a 
Vol.  U.-9 
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material  necesBary  to  the  function  of  normal  sugar  consumption  (see 
p,  63),  We  may  recall  in  this  connection  what  is  aeen  in  the  case  of 
myxoedema ;  here  there  is  a  defect  in  a  gland  (the  thyroid)  as  regards 
its  internal  secretion,  ifidth  serious  results  to  the  organism;  and  ap- 
parently brilliant  effects  are  obtained  by  the  administration  of  the 
juice  or  extract  or  of  the  substance  itself  of  the  thyroid  gland*  TMiat 
then  was  more  probable  thiin  that  similar  results  should  be  obtained 
in  diabetes?  This  was  a  question  that  could  be  determined  only  by 
exr»eriment,  for  it  might  well  be  that  the  active  material  is  formed 
tmly  at  the  moment  of  its  secretion  and  is  not  to  bo  fmmd  in  the  gland 
itself. 

The  experiments  thus  far  made  have  l>een  partly  with  raw  pan- 
creas  mixed  with  the  food,  ami  partly  with  atjueous,  alcoholic,  or 
glyeerin  extracts  of  the  gland  administered  by  the  mouth  or  subcuta- 
neously.  The  results  have  not  been  satisfactory;  no  actual  cures 
have  yet  been  obtained,  but  some  instances  of  temi*orary  improve- 
ment have  been  reix)rted  by  indindual  writers ;  they  are  not  sufficient, 
however,  to  warrant  a  belief  in  the  future  of  the  metho(i  I  can  only 
agree  with  Fiirbringer,  Leyden,  and  Goldscheider  in  withholding 
judgment  for  the  present.  The  method  is  nevertheless  worth  further 
trial,  and  should  be  empluyed  e8j>ecially  in  those  cases  in  which  there 
is  good  cause  for  regarding  the  pancreas  as  the  seat  of  the  disease. 

2.  Treatment  by  the  Wifhdntwal  of  ChrMtydrak.'i. — We  have  seen 
that  reducing  the  snpply  of  carbohydrates  causes  a  diminution  of  the 
glycosuria.  In  some  cases  complete  abstinence,  in  others  a  greater 
or  less  reduction  of  the  amount  of  carbohydrates  ingested  is  necessary 
in  order  to  arrest  the  glycosuria ;  in  other  cases  again  the  condition 
persists  in  a  slight  degree  in  spite  of  the  total  withdrawal  of  saccha- 
rine and  starchy  fooils*  But  it  is,  in  any  case,  a  mere  concealment, 
as  it  were,  of  the  dial>etes ;  if  carlxihydrates  were  taken  again  the 
glycosuria  would  reappear  in  all  its  former  intensity. 

The  important  discovery  has,  however,  been  made  that  something 
more  than  this  is  obtained  hx  the  diiijinntion  or  total  withdrawal  of 
<!ariM>h\  drates.  Individuals  who  have  lK>en  for  a  certain  time  (several 
weeks)  on  a  diet  containing  no  saccharine  or  starchy  ingredients  often 
acLiuire  a  tolerance  of  carlx>h  yd  rates,  and  excrete  much  less  sugar 
after  the  ingestion  of  a  certain  cpiantity  nf  amylaceous  food  than  they 
did  before.  Tliis  fact  has  been  especially  emphasized  by  Naunyn, 
who  says  that  the  sugar-consuming  function  of  the  body  is  spared 
by  the  temporary  withdrawal  of  carbohydrates  and  is  thus  given  an 
opportunity  for  recovery  and  restoration  of  strength.  Naunyn,**  as 
well  as  his  pupil  Weintraud.  confirms  this  teaching  hy  such  convincing 
examples  that  all  doubt  is  silenced.     In  severe  cases  of  glycosuria  the 
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ftMOeis  of  measureB  directed  toward  a.ii  increase  of  tolerance  is  very 
Blight  and  evanescent,  in  those  of  moderate  severity  it  is  better,  and 
in  mild  cases  it  is  often  excellent,  most  evident,  and  lnHting-  After 
having  thus  explained  the  principle  upon  which  this  method  is  btisod, 
we  shall  see  later  how  we  can  best  avaU  onrselves  of  it  in  practice. 

3.  Tfrafmeut  wlfh  Ml /tend  Haters, — Here  we  have  to  consider: 
{a)  simple  alkaline  waters,  such  as  those  of  Assraanshausen,  Ncuen- 
ahr,  SalyJimnn,  Vichy,  etc. ;  (b)  alkaline  sulphur  waters,  such  as 
those  of  Bertrich»  CarlBbad,  Marienbad»  Tarasp,  etc.;  imd  (r)  saline 
waters,  such  as  those  of  Hombui'g,  Kissingen,  Salzsehlirf,  etc.  Those 
of  the  first  tis o  groujis  are  the  most  frec|uently  employed,  the  saline 
waters — perhaps  wrongly — l>eing  used  less  often.  Adjuvants  to  the 
treatment  at  these  resorts  are  the  pleasant  surroundings,  much  time 
spent  in  the  open  air,  freedom  from  domestic  cares,  diminished  sup- 
ply of  carlx>hydrate8,  and  a  pro|>er  amount  of  bodily  exercise  together 
with  the  regulated  use  of  the  waters*  ft  is  a  fact  that  in  many  cases 
of  diabetes  tlie  tolerance  of  carbohydrates  is  so  increased  by  this 
therai>eutic  regimen  that  the  patients  find,  after  returniog  to  their 
homes*  that  the  ingestitm  of  equal  amounts  of  carlx>hydrates  is  fol- 
lowed by  a  much  less  marked  increase  of  glycosuria  than  before. 
These  results  are  especiiilly  and  most  strikingly  observed  in  the  mild 
forms  of  glycosuria  occurring  in  ol>ese  or  gouty  subjects.  For  these 
eases  the  alkaline  sulphur  waters  are  in  most  favor,  but  it  seems  to 
me  that  for  weakly  and  anaemic  diabetics,  who  need  t*>  1>e  spared  in 
every  way  possible,  the  mild  saline  waters  (at  the  head  of  which  are 
Kissingen  and  Ht>mburg)  should  be  given  the  preference.  On  the 
otlier  hand,  for  very  irritable,  neurasthenic  patients  of  spare  build, 
and  further  where  gout  in  accompanied  by  marked  nervous  irrita- 
bility, the  simple  alkaline  waters  are  better  suited. 

The  results  of  tliis  treatment  are  incomx»arably  less,  aljsolutely  as 
well  as  relatively,  in  the  severe  forms  of  glycosuria.  Such  patients 
osually  return  home  without  any  increase  of  tolerance  for  carl>ohy- 
ciratest  often  enough  with  even  diminished  tolerance.  Tlie  gro^iter 
the  intensity  of  the  glycosuria,  the  more  useless  and  even  injurious 
ar&  the  alkaline  and  alkaline  snl^diur  waters.  There  must  be  a  con- 
sidenible  resistiug  iH>uer  in  order  that  mineral-water  cures  maybe 
well  lH>rne  and  do  gcxid.  Very  j^oung,  aged,  and  greatly  reduced 
dtabetie  patients  are  out  of  place  in  these  spas.  The  latter  suffer 
trom  digestive  disturlmnces  and  heart  weakness  cither  at  once  or  soon 
after  their  retiuii  home.  Caution  is  demanded  also  in  cases  in  which 
lie|)hritia  exists  as  a  complication,  for  after  the  use  of  the  waters  of 
Carlsbad  or  Marienbad  a  previously  harmless  nepkritis  (granular 
atrophy)  aften  begins  to  grow  rapidly  worse,     The  muriatic  and 
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alkaline  muriatic  wutera  aro  much  better  borne  by  diabeties  witl 

nephritis. 

In  this  matter  experience  is  our  only  guide.  Why  Carlslvad  and" 
other  Himihir  waters  should  ai-t  »o  hivorably  under  cortain  circum- 
stances, we  cannot  exphiin  theoretiL^illy.  It  i»  difficult  also  to  ap- 
preciate the  5>art  tiikeu  by  the  individual  fact<3r8  in  the  general 
plan  of  treatnient  mil  ployed  at  these  baths  (see  alxjve),  and  to  nmve 
at  any  definite  asaurance  that  an  essential  part  of  the  treatment  con- 
sists in  the  use  of  the  uiineral  water  itself,  NeverthelesH,  resting 
upon  the  ^^round  of  i^xi*erienee,  we  cannt)t  doubt  that  such  is  the  Ct*^Lse. 
\\Tiat  is  attained  in  suitable  c^Lses  is  certainly  more  than  an  appar-, 
ent  result;  there  is  an  actual  increase  iu  power  of  the  Kugar-destroy- 
ing  function. 

4.  Medicinal  Treaimettt. — The  nund>er  of  drugs  which  Ih'ive  l>een 
recommended  in  the  treatment  of  diabetes  is  legion—an  evidence  of 
the  small  l>enetit  of  any  individual  one*  Even  the  most  optimistic 
believers  in  materia  medica,  rendered  cautious  by  oft'-rei>eatetl  dis- 
appointments, become  sceptical  when  any  one  praises  a  remedy  for 
iliabetes.  The  cpiestion  is  not  whether  many  drugs  are  not  useful 
and  even  necessary  in  diabetes  in  order  to  meet  one  or  another  of  the 
special  indications  or  to  condmt  the  complications,  but  rather  wliethei; 
we  possess  any  remedy  which  can  increase  the  energy  of  tlie  sugaT«i 
destroying  function.  It  often  seems  as  though  w^e  did  possess  such 
a  remedy.  I  have  already  sliowni  that  the  glycosuria  may  become 
less  pn.tnonnced  after  the  use*  of  many  dnigs  classed  as  nervines,  such 
as  opium,  codeine,  bromide  of  potassium,  antipyrin,  phenacetin,  anti- 
febrin,  exalgin,  sulphonab  thallin,  valerian,  l>elladf>nna,  etc.  I  added 
also  that  the  action  of  these  remedies  was  jiroludjly  an  indirect  one, 
since  tlie  condition  of  ner\'ous  irritability  was  first  improved,  the  de- 
cit^fLse  in  the  intensity  of  the  glycosuria  l>eing  secondary. 

It  is  out  of  the  cpiestion  to  present  here  a  complete  list  of  all  tlie 
old  and  new  preparations  which  hare  been  ree<  »nmj ended  from  time 
ti>  time,  wliose  popularity  has  l>een  for  the  most  part  very  ephemerab 
The  follow  ing  are  a  few  only  of  these  drugs :  Salicylic  acid,  benzoic 
acid,  salol,  benzosol,  guaiacol,  creosote,  turpentine,  tincture  of  iodine, 
the  i  ml  ides,  oxygen,  ozone,  pennanganato  of  potassium,  lactic  acid, 
stryclmine,  brewers*  yeast,  quinine,  iron,  arsenic,  i>ilulii?  myrtilli 
Jfiiif>eri  (whortleberry),  and  testicular  juice*  I  do  not  doubt  the  trust- 
worthiness of  those  w^ho  have  reportetl  favoral>le  resnlt.s  from  tliese 
drugs,  but  I  myself  have  never  observed  any  eflfect  when  I  adhered 
strictly  to  the  rule  of  making  no  change  whatever  in  the  diet  either 
before,  during,  or  iifter  the  administration  of  the  remedy  under  trial. 
I  cannot  help  thinking  that  in  many  cases  the  successful  result  is  due 
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pBUggedtion*  Diabetics  are  very  fond  of  trying  new  metliocla  o.  treat* 
ment,  ami  the  belief  that  they  wiU  be  help>eil  by  the  new  cure  gives 
great  comfort  to  many  of  them;  their  self-confidence  is  increased, 
worry  dimiuiahes,  sleep  returns,  and  the  subjective  symptoms  are 
improved — and  all  of  these  are  unquestionably'  factors  of  far-reaching 
iini)ortance  in  regard  to  the  glycosuria  in  nen^ous  diatetics.  We  do 
not  understand  the  connection,  but  are  compelled  to  recognize  it. 

Id  many  eases  syzygium  jambolanum  (the  bark  and  seeds  of  the 
Java  phim)  apx>ears  to  have  a  more  direct  action.  Personally  I  have 
never  seen  any  results  worth  mentiiniing  from  the  use  of  this  diiig, 
but  the  many  cases  on  record  in  which  good  rasults  have  been  ol> 

lied  cannot  be  ignored.     Perhaps  in  the  course  of  time  we  ahaU 

ra  to  distinguish  the  cases  in  which  a  diminution  of  the  glycosuria 
may  be  expected  from  the  use  of  syzygium  and  those  in  which  no 
such  result  can  l>e  looked  for* 

I  do  not  deny,  as  may  be  gathered  from  what  has  been  already 
8aid»  that  something  may  l>e  accomplished  l>y  drugs,  and  I  freely 
admit  that  by  their  empln>  ment  we  may  pass  l>eyond  the  limits 
of  symptomatic  treatment  and  may  directly  or  indirectly  exert 
a  favorable  influence  upon  the  main  disease.  But  that  every  rational 
or  empirical  indication  for  the  rapdicinal  treatment  of  the  abnormal 
metalx)lism  of  diabetes  is  wanting  is  a  fact  that  rests  on  a  much  firmer 
Imsis  than  does  this  concession.  ^Mien  we  yirescribe  any  drug  in 
diabetes  we  are  groping  in  the  dark,  and  must  learn  by  experience  in 
each  individual  case  whether  we  are  folhiwing  the  right  path  or  not. 

Having  regani  to  the  uncertain  basis  for  medicinal  treatment  and 
to  the  manifold  by-eflfects  of  the  <lrugs  emiiloyed,  the  administration 
of  medicinal  remedies  should  l>e  undertaken  only  when  the  physician 
ia  tn  position  to  control  their  action  by  careful  ol>servation  of  the 
general  condition  and  of  the  glycosuria.  Poisonous  substances,  such 
ns  o[>ium,  cmleine,  anti pyrin,  salol,  etc.,  should  be  a^bninistered  for 
long  periotls  only  when  a  favorable  action  is  very  evident,  and  it  is 
nn justifiable  to  prescril>e  an.y  ni  these  drugs  unless  the  jiatient  can 
be  kept  under  constant  sun'eillance — indeed,  to  do  so  would  be  little 
short  of  malpractice. 


IV.  Hygienic  and  Dietetic  Tbeatment. 

In  view  of  the  lack  of  appropriate  remedies  by  means  of  which 
we  can  attack  the  course  of  diabetes  or  increase  the  energy  of  the 
glycolytic  function,  the  hygienic  and  dietetic  treatment  of  the  difl- 
ea£ie  is  deserving  of  the  most  careful  consideration.  Much  that  is 
U*  he  dUcuBsed  here  lias  already  l>een  referred  to,  as  we  have  had  to 
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consider  the  hygienic  and  dietetic  factom  in  order  to  arrive  at  a  com*  , 
prehension  of  the  subjects  treated  of  in  previous  sections. 


L  Genetxd  Considerations  coneenmig  Diet  in  Diabetes. 

a.  Preservation  of  the  Body  Albumin;  Calorie  Value  of  the  Food. — 
Uitder  all  circHmstances,  the  diet  in  diabetes  mmt  be  so  ordered  that  the 
strength  of  tJte  patient  mmj  be  thereby  maintained  and  as  far  as  possilfic 
ina'eaaed.  As  the  strength  depends  essentinlly  npoii  tlie  stability  of 
the  body  albumin,  tliut  is  to  say,  of  the  tissues  which  contain  it,  the 
blood,  glands,  and  muscles,  the  above  condition »  ti-anslated  into  the 
language  of  the  dr>ctrine  of  metal lolisin,  would  read :  The  nourish- 
ment supplied  to  the  patient  is  to  be  so  ordered  that  the  store  of , 
albumin  in  the  l»ody  may  remain  stationary  or  even  be  increased. 

Fat,  which  ^ep^t^sents  only  dead  fuel,  may  when  necessary-  be  sac- ' 
rificed;   in  spare  individuals  of  course  as  little  im  ])osHible,  but  in  the 
obese  by  preference.     Nevertheless,  it  must  V>e  remembered  that  en- 
ergetic and  rapid  reduction  of  adi]H>He  tissue  is  as  a  rule  badly  liorn 
by  diabetics.     Any  diet  which  is  not  adapted  to  assure  the  maint^ 
nance  of  the  dial>etic*s  store  of  albumin  is  in  my  opinion  unsuitably 
for  long-continued  use;   it  may  1>o  eni] cloyed  temporarily,  but  as  a' 
permanent  thing  it  is  objectionable  and  dangerous. 

In  order  to  insure  the  preservation  of  the  body  albumin  an  amount 
of  food  adaf >ted,  in  accordance  with  general  iihysiological  laws,  to  the 
neetk  of  the  organism  is  necessary.  If  the  amtnmt  sinks  l>elow  these 
needs,  that  is  to  say,  below  the  output  for  the  time  being  of  the 
organism  (dependent  ni>on  the  weight  of  the  body,  the  loss  of  heat, 
w^ork  done,  etc.),  the  deficit  must  be  met  l\v  a  destruction  not  only 
of  the  fat  but  always  alsfi  of  the  albumin  of  the  body.  The  only  ex- 
ception to  this  is  in  the  case  of  corpideut  individuals,  for  whom, 
regard  being  had  to  certain  necessary  precautions,  the  diet  may  be 
BO  regulated  that  waste  of  albumin  stored  in  the  body  does  not  take 
place  (von  N*x>rden  and  Daj>per '"). 

We  know  that  a  grown  man,  taking  moderate  exercise,  consumes 
nutritive  material  to  the  value  of  at  least  35  calories  pet  kilogram  a 
day  (see  p.  87) .  Spare  individuals  consume  somewhat  more,  fat  per- 
sons considerably  less.  In  the  case  of  a  man  of  average  weight,  say 
70  kilograms  (154  lbs.),  the  average  of  the  daily  consumption  would 
be  represented  by  about  2,5(K3  calories. 

I  think  it  is  expedient  to  tiike  this  figure  as  the  standard  in  our 
further  considerations.  Of  course  the  reservation  must  be  made  that 
this  is  oiily  an  average  which  is  to  l>e  changed  according  to  the  body 
conditions  present  (size,  amount  of  adii>ose  tissue,  weight,  age)  and 
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[>rding  to  whether  the  individual  leads  an  active  or  sedentary  life. 
With  this  reser\^ation  I  would  formulate  the  foUowing  prupoaition: 

The  diet  of  the  dinbetic  mmt  be  so  constihtted  thai  it  will  fnrmnh 
avoMablt  material  to  (M  value  of  at  Uast  thirty-Jive  ailorie^  per  kilogram 
pmr  dieni, 

Ik  The  Depreciation  of  (he  Carbohydrates  of  the  Fomf  throNtjh  Gly^ 
cosurut.—lxi  order  to  obtain  the  necessary  amount  of  nutritive  values 
the  healthy  individual  must  make  use  of  the  carbohydrates  In  very 
considerable  quantity.  In  roost  men  they  meet  40  [>er  cent.,  and 
uften  much  more,  of  the  entire  daily  nutritive  requirements.  But 
the  carbohydrates,  of  the  greatest  value  for  the  healthy  man,  are  for 
the  dia!>etie  a  nutritive  material  of  subordinate  rank,  since  they  are 
excreted  in  part  unused  in  the  urine.  The  greater  is  this  part  the 
more  worthless  are  the  carboliydrates  as  a  builtling  material  and  the 
more  must  they  l>e  regarded  as  mere  waste  matter  iii  nutrition.  The 
difficulty  of  aflfortling  nourishment  to  the  sufferer  fi'om  diabetes  is 
therefore  increased  in  inverse  proportion  to  the  tolerance  of  carbohy- 
»tes.  \\l)ile  in  the  case  of  one  diabetic  we  are  able  to  give  such 
I  amount  of  carbohydrates  that,  although  a  certain  small  propor- 
tion is  lost  in  the  urine,  the  large  remainder  suffices  to  cover  a 
quantitatively  imiKU'tiiut  part  of  the  daily  tissue  change,  in  another  no 
advantage  worth  mentioning  accrues  from  the  ingestion  of  carlxihy- 
dnitea,  give  them  in  what  €|uantities  we  \\ill.     For  example; 

Diabetic  A.  Car Iwihyd  rates  of  the  food,  200  gnuns  =  820  calories. 
**  in  the  urine,    20     " 

Available  for  the  body,         180  grams  =  788  calories. 

:  B.  Carbohydrates  of  the  food,  200  grams  =x  820  calories, 
in  the  urine,  180     " 

AvaOable  for  the  body.         W  grams  =  82  calories. 

As  the  sugar  which  escapes  in  the  urine  is  lost  to  the  economy, 
the  same  f*x)il  Lis  a  very  ilifferent  calorie-value  for  the  healthy  and 
for  individual  diabetics.  For  instance  (see  the  example  given  on 
|iage87): 

150  gnutis  albumiti  =  615  calorlee. 

100      "      fat  =  »80       ** 

900      -     carbohydrate  =  820       •• 


TotaL 3,365  calories. 


Valno  of  thffl  diVt  for  the  healthy  individual,  2,8ea  calories. 

-*    IliabeticA.  2,865-    83  =  2,283  calorie* 

-   Dkl)etlcB.  2.865 -►  738  =  1,637  caloriea. 
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ThiB  presentation  shows  that  the  depreciation  of  the  nutritive 
▼aloe  of  the  food  by  refisfni  of  the  HUgar  wjiste,  varyiuj^  in  each  iudi- 
vidual  case,  is  to  bo  taken  into  couBideration  in  prescribing  the  quan- 
tity of  nouritthment ;  it  teiiches  fnrther  that,  the  greiih^r  is  the  inten- 
Hit.y  of  the  glycosuria,  the  nnne  musk  the  patient  hmk  for  the  support 
of  hia  strength  to  other  nutritive  materials,  i>rnteids,  fats,  and,  in 
moderate  quantities,  alcuhui. 

We  may  also  i*emeniber  that  certain  forms  of  carlKihydrates  are 
more  suited  Ut  the  diabetic's  nnv  than  are  uthei's, — for  example^  fniit 
sugar,  milk  sugar,  and  in  certain  quantity  afeo  eane  sugar.  In 
pnw'tice,  however,  the  advantage  derived  from  their  use  does  not 
meet  our  theoretical  exi»ectatious.  In  mild  forms  of  glycosuria  oc- 
eurriMg  in  eUlerly  people  very  little  depends  ujion  the  variety  of  the 
forbidden  carljohyth^attj,  and  in  the  severer  forms  the  gain  in  avail- 
able carbohvdratf^tt  is  only  a  little  greater,  even  when  large  doses  of 
fniit  sugar,  milk  sugar,  aud  the  like  are  given,  than  with  the  use  of 
bread  and  farinaceous  ftiods.  The  disadvantage  of  glutting  tlie  or- 
gaaism  with  carbohydrates  might  easily  nverbahmce  the  gain  iu 
ntiU>tjd>le  nuti'itive  material.  On  the  other  hand,  in  cases  of  moder- 
ate severity  auil  in  mild  ft^rrus  ni  glycosuria  iu  young  i)eople,  these 
special  forms  of  carlKdiydraU\  with  milk  sugar  at  tlio  head,  seem  tOj 
me  to  l»o  wc^rthy  of  the  }H-artitioner*s  sjiecial  consideration  (see 
low,  in  the  section  on  **  Milk-l'ureH"). 

c.  The  fttJttrioHHHcsH  of  flu'  Otrhokffdrates, — Umkr  eerimn  ctrcum- 
gianceM  txirhohydrfifes  are  mjurlona  to  fhr  mtjfervv  from  tiuihttes.  It  will 
be  well  to  define  these  circumstances  mtu'e  exactly,  as  many  confus- 
ing opinions  liave  bt^nn  exjirt^sstn!  on  this  ]>oint. 

It  is  not  alone  that  carlioliydrates  are  at  little  valm^  in  the  sever© 
forms  of  glycosuria,  their  ing«*stion  ! icing  comparable  tn  ponring 
water  into  a  cracketl  vessel,  but  large  quantities  are  even  harmful  in 
grave  cases.  Many  attribute*  tlie  injurious  consequences  of  the  inges- 
tion of  luirboliydrates  to  the  increased  j  percentage  of  sugar  in  the 
blooil,  and  refer  the  secondary  aftectionsof  all  kinds,  cjccurringin  the 
diabetic,  to  this  condition  Uf  \k  KM)).  I  have  already  said  that  this 
hy|)othesis  is  anything  but  wtdl  fiainded.  But  it  is  a  fact  that  dial>e. 
tics  who  indulge*  freely  in  carbcdjydratf^s,  without  regard  tr>  the  severe 
glycosuria  present,  suffer  in  the  course  of  time  from  a  markeiUy  de- 
creased tolerancre  of  starch  and  sugar.  They  react  to  the  same  amount 
of  carbohydrate  ttiken  in  the  (oimI  by  a  more  intense  glycosuria  than 
before.  This  oVisen^ation  can  \n^  easily  made  in  almost  all  severe 
cases,  and  the  reverse  of  it,  an  improvement  of  the  glycolytic  func- 
tion following  a  reduceil  ingestion  of  t*arliohydrates,  may  also  be 
adduced  in  sujiport  of   this  statement-     This  fact  is  explained  by 
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the  general  biological  ex[>erieiice,  wlii<ih  has  been  demonstrated 
with  8[>ecial  clearness  by  F,  A,  Hoffrajum,  that  ftinctiomilly  weak 
organs  (in  this  case  the  sugar-ronsuirung  celk)  are  Lnjiiriously 
affected  and  made  yet  weaker  if  continuouHly  spurred  on  to  **verwork, 
liest,  not  exercise,  is  for  them  the  proper  treatment. 

From  this  point  of  \iew  it  would  l>e  best  in  cases  of  considerable 
or  extreme  severity  (tolerance  —  0  gm,  or  <  0  gm.  carbohydi'at't^) 
to  strike  the  carbohydrates  entirely  out  of  the  food ;  it  is  only  a  con- 
cession which  we  make  to  othor  evals  when,  in  these  cases,  we  allow 
ft  certain  amount  of  carbohydrate  either  temporarily  or  j^ermauently. 
The  reasons  which  constrain  us  to  yield  this  point  will  be  considered 
in  the  next  section. 

Fr«>m  the  same  [loiiit  of  view,  however,  we  are  not  compelled  to 
banish  the  carl>ohydrates  entii'ely  in  those  cases  in  which  a  certain 
degrc*e  of  tolerance  for  thera  exists.  Here  we  have  to  regaid  the 
sugar-consuming  fuuc^tiou  only  in  so  far  tis  to  see  that  it  is  exerciseil 
within  the  limits  of  its  capacity.  1»Vlien,  for  example,  a  patient 
excretes  no  sugar  while  taking  50  grams  of  bread,  and  perhaps  10 
grams  of  sugar  while  t^ikiug  KXJ  graujs  of  bread  a  day,  we  can  then 
permit  him.  with  a  goo*!  conscience,  to  eat  from  50  to  100  grams 
of  bread.  Experience  has  taught  us  that  we  need  have  no  ai>prehen- 
sion  even  if  we  exceed  a  littJe  the  limits  of  tolerance  in  tliese  cases; 
it  is  only  a  glutting  of  the  organism  with  carlwihydrates  that  we 
nmt  avoid. 

But  this  question  of  overtaxing  or  sparing  the  Bugarnlestroying 
fuuc^tion  is  not  the  only  one  that  calls  for  medical  control  and  for  a 
fiHluction  in  the  amount  of  carbohydrates  ingested.  Another  way  in 
whicli  harm  results  is  that  the  patient,  if  left  to  himself,  may  easily 
take  so  much  cnrt»ohy(b*3ite,  which  is  of  but  little  use  to  him,  that  tlie 
other  and  valuable  nutrient  subst^inces,  the  proteids  and  fat,  fall  short; 
lie  eats  and  gorg«*s,  yet  is  not  sufficiently  nourishe«L  The  8toma<^h  is 
satisfied  but  the  tissues  are  starved;  the  patient  emaciates,  loses 
streugth,  and  l>ecomes  i>redisposed  to  secondary  diseases.  As  soon, 
iinwever,  as  his  tliet  is  regulated,  tlie  ingest iou  of  sufficient  qmuitities 
of  altiumin  and  fat  is  prescribed,  and  the  carlxihydrates  are  rele- 
gated t^i  a  subordinate  i>osition,  l)eing  allowed,  tm  it  were,  as  a  reward 
for  his  consinenticmH  mllierence  to  the  main  dift;  then  the  strength 
n^iunis  and  he  l^ecomes  once  more,  insteml  of  a  miserable,  weakly 
invalid,  a  useful  inernlM^r  of  s*»ciety. 

From  what  hfis  lM*en  saitl  it  may  be  seen  that  the  redaction  of 
carbohydrates  signifies  much  more  than  a  mere  game  of  hide-and^ 
seek  with  the  glycosuria,  Tlimugh  blind  indulgence  very  material 
injury  iiiav  lie  causedi  but  through  a  limitation  of  the  ingestion  of 


l'l«^,;^r 


138 


VON  KOOBDKN — DIABETES  MELLTTUS* 


carbobydrateB,  regulat^Ki  according  to  the  necessities  of  the  indiddiml 
eiise,  a  very  positive  advaittage  may  be  gained. 

d,  SigftlfiiVftre  ami  Limifaiiotts  of  a  Diet  of  Fat  and  Albumin, — 
As  wo  have  seen,  the  proteids  and  fat  must  constitute  the  main 
iwrtion  of  the  diabetic's  diet,  and  in  se^^ere  cases  the  question  will 
arise  whether  in  conjunction  with  other  articles  which  contain  no 
carbohydrates  (certain  vegetables,  salt,  water,  alcoholic  beverages, 
tea,  and  coii'ee),  they  shall  not  constitute  the  sole  diet. 

Experience  has  showTi  that  there  is  not  the  least  difficulty  in  a 
moderatre  restriction  of  the  carbohydrates,  such  as  is  called  for  in 
mild  cases.  Almost  every  diabetic  willingly  Mubmits  to  a  jwnnanent 
exclusion  of  sugar,  sweetmeats,  sweet  wines,  sweet  fruits,  the  cereals, 
puddings,  etc.,  from  his  diet  if  he  is  allowed  a  moderate  quantity  of 
lireiid,  potatoes,  and  certain  fniitH,  and  is  not  forced  to  lie  always  on 
the  lookout  to  see  that  a  little  flimr  more  or  less  is  not  used  in  the 
preparation  of  his  vegetaldes  and  sauces.  The  loss  io  nutritive  nmta- 
rial  through  exclusion  of  the  saccharine  and  sbirchy  foods  is  easily 
rephiced  by  a  somewhat  greater  ingestion  of  tlesli  meat,  eggs»  fat 
smoked  meats,  such  as  ham,  sausages,  dried  fish,  and  the  like,  so 
that  the  amount  of  available  fuel  con^esponds  to  the  daily  needs  and 
the  fwitient's  strength  is  maintained.  This  is  the  situation  of  many, 
indeed  most,  diabetics. 

The  difficulties  l>egin  when  all  the  carbohydrates  ingested,  even 
the  smallest  amounts,  appear  again  in  the  urine,  or  %vhen  a  greater 
amount  of  carbohydrate  is  excreted  than  is  taken  into  the  system,  and 
when  the  strictest  abstinence  does  not  prevent  the  occurrence  of  gly-  j 
cosuria.     These  are  the  cases  in  which  over-zealous  physicians  pre- 
8cril)e  an  exclusive  meat  diet,  allowing  at  the  most  a  couple  of  eggs  and 
a  little  green  salad  in  addition.     With  such  a  diet,  however,  it  is  al>- 
solutely  impossible  to  introduce  enough  nutritive  values  to  compensate 
for  the  loss  of  material  and  of  energy  in  the  organism.     Even  1,000^ 
grams  of  meat  and  six  eggs  furnish  at  the  most  but  l,5n(>  calories; 
a  deficit  of  l,iltK>  ci^Jories  or  more  remains  with  its  injurious  con- 
sequences.    It  is  no  wonder  thjit  patient-s  under  this  diet  excrete 
very  little  or  no  sugar,  or  that  they  at  the  same  time  grow  weak  audJ 
wretcheil  and  succumb  finally  to  heart  failure,  coma,  or  any  one  of' 
the  multitudinous  complications.     Nevertheless  the  medic^il  adviser 
luLs  had  the  mournful  satisfaction  of  seeing  the  diabetic  suffer  andj 
die  without  any  sugar  in  his  urine ! 

Sensible  physicians  prescribe,  therefore,  large  quantities  of  fat 
in  addition  to  the  proteids.  Even  in  Germany,  where  for  a  long 
time,  contrary  to  the  practice  in  Latin  countries,  there  was  an  unao- 
countiible  opposition  to  the  ingestion  of  any  large  amount  of  fat,  its 
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utility  has  gradually  come  to  be  recognized  by  alL  The  supplement- 
ing of  a  strictly  flesh  diet  with  fat  marks  an  essontial  advance  in  the 
lierapy  t»f  diabetes,  for  the  i^reat  importance  of  fat  as  a  fuel  uiakes 
,  ejisy  to  maiutiiin  the  calorie  value  of  the  foml  to  the  desired  and 
iry  heiglit.  The  fear  that  diabetics  would  not  readily  absorb 
'  hir^e  amounts  of  fat  (150  gleams  and  more)  has  been  shown,  except 
in  the  rarest  instances,  to  be  unfounded.  The  further  fear  that  the 
large  ingestion  of  fat,  although  it  might  indeed  cover  the  calorie 
changes,  would  not  suffice,  in  the  absence  of  carI>ohydrate8»  to  pre- 
vent the  breaking-down  of  the  important  albumin  of  the  tissnos  has 
idso  been  dispelle<l  by  the  results  of  Weiuti"aud*8  lieautiful  studies 
in  metiil^Kilism. 

The  only  objection  that  remains  against  a  fat-and-meat  diet  in 
cases  of  diabetes  is  the  theoi^tical  one  that  it  favors  the  oc^^ur-  , 
Boce  of  c^ma,     I  can  only  say  that  in  the  case  of  a  thing  upon  which 
little  calculation  can  \m  made  as  the  occurrence  of  dialjetic  coma, 
and  in  view  of  the  fact  that  coma  has  been  observed  under  all  forms 
of  diet,  we  should  l)e  very  careful  how  we  use  the  word  "  favor.**    Only 
an  extensive  critical  comparison  of  statistics,  which  has  never  yet 
been  made,  could  give  objective  support  to  this  opinion,  and  put  to 
^one  side  the  subjective  judgment  of  the  jihysician  theoretically  dis- 
to  one  or  the  other  view.     Single  cases  prove  absolutely  noth- 
ing here.     Furthermore  it  must  be  noted  that  the  opposition,  whicli 
|the  fear  of  coma  has  aroused,  to  a  diet  contaimog  no  carl>c»hydrate8 
elfites  pn:>perly  to  a  purely  flesh  diet  and  ncitto  the  improve*!  fat-and- 
regimen.     I  have  already  shown  that  the  former  weakens  the 
liotly  and  thereby  yuedisposes  to  coma,  Vmt  this  cannot  l>e  asserted 
of  a  generous  fat-and-flesh  diet.     From  what  I  have  been  al>le  ti>  glean 
from  the  literature,  from  what  I  myself  have  seen,  and  from  what  has 
ibeen  related  to  me  by  other  judicious  partisans  of  the  ffit-and-flesh 
rdiet  (one  often  lejims  more  of  therapeutics  by  verbal  exchange  than 
by  the  most  exhaustive  study  of  the  literature),  it  api>eara  to  me  that 
^the  dread  of  coma  so  pr<xluced  is  wholly  unfounded.    I  believe,  there- 
fore, that  for  every  really  grave  case  of  diabetic  glycosuria,  the  fat^ 
and-flesh  diet  to  the  exclusion  of  carlK>hydrates  is  to  be  regarded  as 
Ltlie  ]  '     ^        imen.  against  which  no  serious  objection  can  be  raised, 

1  lal  carrying-out  of  this  i^gimen  is  another  thing.     The 

pmctical  difficulties  demand  certain  concessions  which  must  be  granteil 

one  would  Ije  certain  of  the  continued  tnistworthiness  and  obedi- 

of  his  patients.     It  cannot  l>e  donbttni  that  a  patient  in  hospital 

or  in  a  private  sanitarium  may  now  and  then  be  nourished  for  weeka 

Land  *     without  carbohydrates;   the  strict  military  discipline  of 

[the  I  Miu  often  keeps  the  bread-hunger  of  <Uabetic3  in  check, 
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even  without  the  confinement  which  has  been  adviBod  by  some  over- 
s^ealous  physicians.  But  in  i>rivate  practice,  except  in  the  case  of 
the  occasional  stronj^-willeil  indi\  idual,  and  such  a  one  is  rarely  en- 
c-ountered  among  diabetics,  the  patient  will  not  ol>ey  the  command  to 
abstidu  from  earbohy<:b*ate8.  He  will  always  say  that  he  does,  but 
uufoiiuDately  tiiabetes  is  one  of  the  diseases  that  ruin  cbaraetor. 
Just  as  the  victim  td  mnri>liine  is  constrained  to  deceive  his  physi- 
cian and  himself,  so  is  the  sufferer  from  diabetes. 

The  tooth  of  man  in  civilixed  i-egions  is  not  set  for  meat  and  fat 
with  no  admixture  of  cfirbnhydrates.  The  indiH]>enHal>le  fat  espe- 
cially becomes  repugnant  to  him  when  taken  continuously  for  a  long 
time.  Just  in  proportion  as  it  is  easy  to  kike  large  quantities  of  fat 
in  connection  wiih  carbohydrates,  is  it  dilhcult  ta  ingest  tliem  with- 
out the  latter*  The  conscientious  patient  would  soon  Ije  led  through 
ilisgnst  to  reduce  the  amount  of  fat  and  thereby  he  driven  on  the 
i*fx*ks  of  an  objectionable  exclusively  meat  diet  with  its  danger  of 
under-nourishment,  AH  the  variety  which  the  richest  and  finest 
cuisine  can  offer  in  the  choice  and  preparation  of  carbolivilrate-free 
food  l»ecomes  lusufficieut  in  the  long  niii,  for  the  dial>etir  even  more 
than  the  healthy  person  has  a  genuine  longing  for  carboliyckates 
— ^Dot  sugar  and  sweets,  but  bread  and  pf^tatoes.  In  this  respect, 
it  seems  to  me,  there  is  an  essential  difference  between  obesity  and 
diabetes.  The  corpulent,  esiiecially  those  in  the  well-to-do  classes, 
pnbmit  to  a  deprivation  of  carlxihych-ates,  even  the  most  minut;^  quau- 
ities,  for  months  at  a  time  without  comijlaint,  I  know  cor|mlent  in- 
di\-idnals  who  year  in  and  year  out  never  take  more  than  abiait  30 
gi-ams  (»f  carl>ohydmtes  a  day  and  have  no  longing  to  increase  this 
amount.  But  with  tlie  diabetic  the  cju=;e  is  different;  he  cries  for 
bread.     This  craving  is  doubtless  inherent  in  the  nature  of  the  disease. 

For  this  reastiU  all  sorts  of  syl»stituteB  for  bread  have  been  devised 
(gluttm  bread,  almond  breads  etc.),  but  all  of  these  answer  for  a  shoii 
time  imly,  and  a  disgust  for  them  soon  arises.  The  only  one  of  valne 
IS  alenronat  bread,  not  indeed  liecause  it  is  fi'ee  from  carbohydrat-es, 
but  lM^<*anse,  while  contiiining  only  a  comparatively  small  proportion 
of  the  latter^  it  preserves  the  genuine  bread  taste,  and  because,  as  I 
can  testify,  it  is  tjiken  readily  for  months  at  a  tinje  by  some,  but  by 
ncj  means  all,  dialietic  patients.  What  tlieref4)re  is  theoretically 
undesirable  is  practically  urgently  demanded.  How  this  demand  can 
be  best  and  lea^t  injuriously  met  will  \m*  iliscussed  in  the  section  on 
the  special  treatment  of  the  severe  fornis  of  diabetes. 

e.  Coftfiuierofums  concennng  Alrohol  in  Dhhefe^. — I  have  already 
spoken  a1>ove  (r/l  p.  82)  of  the  influence  nf  alcohol  u])on  glycosuria, 
the  conclusion  l>eing  reached  that  moderate  amounts  do  not  at  any 
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lite  increase  the  glycosuria.  Nevertheless  many  physicians  avoid 
alcolioL     I  cannot  agree  with  them  in  this  course. 

Alcohol  may  l)e  usehil  in  various  ways  in  diabetes  and  may  also 
under  certain  circumstances  l»e  injurious. 

(1)  Alcohol  is  very  important  in  the  carrying  out  of  the  fat-and- 
flesh  diet,  which  is  fK^or  io  carbohydrates,  for  tJie  ingestion  of  con- 
siderable quantities  of  fat  is  greatly  fjuulitati^d  if  alcohol  is  iillowed  at 
the  same  time.     Even  the  heidthy  individual  ofteii  feels  the  need  after 

iting  very  grea>iy  ilislieB  of  a  swallow  of  brandy  to  remove  an  un- 
jleiLsant  sensjition.  It  is  importaiut  in  the  case  of  the  dial»etic  not 
to  allow  these  disagreeable  sensations  to  arise  after  the  taking  of 

itty  footl,  otherwise  a  disgust  for  the  hitt-er  would  so4>n  lie  excited. 
Therefore  the  patient  should  take  from  the  start  a  small  ipiantity 
of  alcohol  with  or  after  fatty  food.  The  form  of  alcohol  best  suited 
jo  this  purpose  is  cognac,  cheny  brandy,  whiskey,  rum,  or  the  like» 
Bither  clear  or  with  soihi  water;  a  good  Burguntly  is  also  very  use- 
ful in  such  cases, 

(2)  Alcohol  introduces  a  not  insignificant  amount  of  fuel  into  the 
IkmIv  ^see  p.  87).  One  grain  produces  by  its  oxidation  in  the  organ* 
lam  seven  calories,  and  while  the  alcohol  is  l>eing  consumed  it  saves 
the  consumption  of  some  other  D(m-mti"ogenous  substancej  especially 
fat.  WTien,  for  example,  heat  to  the  value  of  ItlO  calories  is  to  be  de- 
veloped, KX)  -^  9,3  =  10,75  gra.  fat  is  needed;   the  same  eflfect  is  oIj- 

aed  by  the  burning  of  100  -^  7  =  14,3  gm.  alcohol.  In  other  words, 
rhen  a  man  takes  14.3  gm.  alcohol  he  can,  without  having  to  fear  a 
Bficit  in  fuel,  leave  out  10.75  gm.  fat  from  his  diet.  Since  we  often 
ive  Ui  give  the  diabetic  very  hirge  quantities  of  fat,  it  is  a  matter 
gnrnt  imi)ortance  that  we  |X)S8ess  in  alcohol  a  means  whereby  a 
certain  reduction  in  the  allowance  of  fat  can  be  eflfected.  Of  course 
we  can  avail  ourselves  of  this  means  only  to  a  limited  extent,  for 
with  large  4[uantities  of  alcohol  a  far  more  harmful  factor  enters 
into  the  equation*  namely,  the  poisonous  effect  of  alcohol  upon  tJie 
luotoplasm  of  the  cells  (von  Noorden  and  Minra*').  This  effect 
is,  however,  to  be  feared  only  in  case  of  an  excessive  indulgence.  In 
view  of  the  dangers  of  larger  quantities  I  would  advise  that  the  aver- 
»g©  limit  of  60  grams  of  alcohol  a  day  be  not  exceeded,  except  only 
those  cases  in  winch  through  long-continued  indulgence  in  idcohol 
the  body  has  acquired  a  certain  immunity  against  its  toxic  effects, 

(3)  In  the  thinl  place  alcohol  recommends  itself  as  a  good  nervine, 
^the  dose  of  which  can  l>e  accurately  i^raduated,  and  as  a  powerful 

lieart  tonic.     Its  effects  upon  the  nervous  system  and  heart  must 

leed  be  cjirefully  studied  in  each  ciise.  for  it  is  well  known  that  its 

311  varies  considerably  in  individual  aises*     In  the  hands  of  one 
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who  knows  how  to  individualize  alcohol  is  an  invaluable  nervine  and 
tonic  remedy,  but  it  is  a  two-edged  sword  in  the  hands  of  the  rou- 
tinist  and  ^eneralizer.  It  is  especially  in  those  cases  in  which  the 
boily  has  h:)og  been  accustomed  to  the  use  of  alcohol  that  we  are  un- 
able to  disjiense  with  it  as  a  nervine  and  cardiac  tonic.  I  have  seen 
its  with(b'awal  in  such  casen  fnllowed  by  very  decided  injurious 
effects,  such  as  obstinate  insoiimia,  great  initabiiity,  depression  of 
spirits,  anxiety,  and  a  leeliug  of  weakness.  For  this  reason  I  cannot 
advise  the  withdrawal  of  alcohtjl  even  where  a  concomitant  obesity 
and  arteriosclerosis  would  in  principle  demand  its  |»rohil»ition.  The 
older  the  individual  is  the  less  reason  is  there  that  alcohol  should  lie 
forbidden.  But  it  is  very  fit  and  necessary  in  cases  of  this  kiud  ihnt 
the  use  at  all  the  stronger  alcoholic  Ijeverages  should  be  prohibiteil, 
and  only  the  lightest  wines  be  allowed. 

More  particular  directions  as  to  its  employment  will  be  ff>und  in 
the  following  sections.  By  w^ay  of  exi>liinatiou  it  may  lie  stilted  that 
IW  grams  of  alcohol,  for  the  most  part  w^ithout  admixture  of  carbo- 
hydrates, are  contained  in — 

2,500  c,c.  PUst'Der  beer  (one   litre  contiiiiia  35  gm.  carboljjdrak'.   dexlrin»j 
and  muliose). 
1.200-  1.500  c.c.  White  tiibU;  wine  (Moselle,  Hbeiiigau,  Pfnlz,  Baden,  etc.). 
1. 100  -  1,900    "     Medium  8t>rt8  of  claret. 
1.000  -  l.SJOO  "«     Fioe  rwl  Biirgimdy. 
1,800  —  3,300    **     Well -fermented  fruit  wine  (extra  dry), 

280    •*     Rum, 

260    **     Old  r^-e  whifikey. 

210   **     WbiBkey. 

200    *♦     Arrack. 

180    **     Cognac, 

180    **     Cbeny  brandy. 


General  Hygienic  Measures, 

I  have  been  forced  to  anticipate  in  other  places  much  that  would 
properly  come  under  thiw  heading,',  and  would  refer  the  reader  for  li 
fuller  presentation  of  tlie  subject  esi>eciall y  to  the  sections  on  the 
etiological  treatment  of  neurogenous  diabetes  and  on  the  em[>loyment 
of  the  drink -cure.  What  ha»  l>een  there  said  will  be  touched  ui)on 
here  very  briefly  merely  for  the  sake  of  completenesB,  most  of  our 
time  being  given  to  other  topics. 

a.  Prnfchiv  Treahnettf. — Tlie  sufTfrer  from  diabetes  is  as  a  rule  a 
peesimist;  he  takes  pleasure  in  brooiling  over  his  fata,  doubts  of  the 
future  and  thereby  loses  his  enjoyment  of  the  ]>resent,  and  only  too 
often,  even  while  still  in  ]>osftession  of  his  bodily  strength,  loses  all 
]>leasure  in  his  work  as  well  ati  his  energy  of  will.     It  is  of  the  great- 
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est  importance  to  effect  an  Lmprovement  in  this  condition,  and  the 
success  of  our  efforts  here  wiU  be  more  gratefully  recognized  by  the 
patient  and  bia  friends  than  will  our  itHluetion  of  the  amount  of  sugar 
excreted  in  the  urine.  Our  aim  is  to  restore  the  self-reliance  of 
the  patient.  Most  diabetics  know  that  tbey  are  incurable,  and  they 
will  scarcely  believe  the  physician  when,  in  any  si>ecial  instance,  he 
opens  up  the  prosj^ect  of  complete  recovery.  Before  all  we  must  over- 
time the  patient's  belief  that,  because  he  is  incurable,  he  is  therefore 

vancing  li^ith  rapid  steps  to  the  grave,  and  the  further  belief  that 
©ry  fractional  increase  of  sugar  in  the  urine  is  hastening  this  pro- 
It  is  a  bad  sign  when  a  patient  begins  hypochondriacally  to 
e  his  spirits  and  subjective  feelings  dependent  upon  the  results 
of  the  last  urinary  analysis  by  the  physician  or  chemist,,  instead  of 
taking  his  own  strength  as  a  measure  of  his  actual  condition. 

No  general  rules  can  be  laid  down  by  w^hich  the  mental  depression 
and  discouragement  of  the  patient  can  be  overcome.  Comforting 
words*  procurement  of  sleep,  resumption  of  occupation  or  change  of 
the  same,  in  other  cases  rest,  change  of  surroundings,  travel^  tlrink-, 
bath-,  or  cold-water-cures,  and  the  like,  above  all  the  clear  and  un- 
mistakable success,  demonstrated  by  the  scales,  of  a  suitable  diet, 
these  and  many  more  are  the  factors  contributing  to  the  solution  of 
our  problem.  It  is  here  of  the  greatest  importance  to  make  a  correct 
choice  of  measures,  after  a  rapid  gnL*^p  of  the  patient's  individuality, 
being  guided  more  by  the  i>ersonal  bodily  and  especially  mental  needs 
of  the  patient  than  by  any  therapeutic  formula. 

In  contrast  to  the  over-anxious  are  the  too  optimistic  patients. 
These  are  encountered  especially  among  the  rich  and  idle  classes  in 
large  cities.  A  scanty  excretion  of  sugar  (0,5  to  1.5  per  cent,  in  th€ 
total  amount  of  urine  for  the  twenty -four  hours)  is  hardly  regarded  as 
a  sign  of  genuine  diabetes,  but  is  said  to  be  only  the  natui-al  and  usual 
result  of  a  hard  w  inter  campaign  of  rich  dinners ;  banker  X  or  neighbor 
Y  JukI  sugar  in  the  urine  for  a  long  time  and  it  tlid  him  no  harm ;  the 
harm  that  the  winter  has  caused  will  be  repaired  all  right  by  a  course 
of  the  waters  at  Carlsbad  in  the  summer.  One  t)ften  hears  remarks 
of  that  kind.  The  physician  must  actively  combat  such  an  optimism, 
which  borders  closely  on  frivolity,  for  much  good  may  be  accom- 
plished in  these  cases  by  the  institution  of  a  w^ell-ordered  and  simple 
of  life,  and  much  harm  may  result  from  neglect  of  suitable 
eastires. 

b,  Mftscular  Exercise. — Credit  is  due  to  Zimmer  for  having  forcibly 
demonstrated  the  advantage  of  muscular  exercise  in  diabetes.  Among 
those  who  have  since  thoroughly  studied  tlie  subject  may  be  men- 
ticmed  particularly  Kiilz,  von  Mering,  and  Fixdder.      It  has  been 
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nliown  that  the  glycosuria  is  in  mauy  cases  diminishecl  as  a  resiiU 
of  muscular  work,  but  in  other  casL\s  the  oi»poHite  eifect  in  produced. 
It  is  evidpiit  that  the  amount  of  muscuhir  labor  must  be  carp- 
fully  adaiitc^d  to  the  paticiut'a  capacity.  The  sufferer  fvoui  dia- 
betes slioTihi  ne%"er  l>e  over-tired,  a  waruiug  that  is  based  upon  many 
exijeriences ;  for  example  Fi*erichs  calls  special  atteutii^u  to  the  fre- 
quent occurrence  of  fatal  cardiac  weakness  and  of  dialjetic  coma  after 
exhausting  labor.  In  cases  in  whicli  the  xiatieut's  muscles  are  still 
in  condition  to  increase  their  carbohydrate  consumption  duriiig  work, 
and  are  not  forced  to  seize  U|)on  the  ullmmiu  molecide,  their  exercise 
short  of  fati|u:ii<-  ^'^^  <^^h'  be  of  advantage.  It  is  the  best  protection 
against  loss  of  bcnlily  strength  and  of  mental  energy,  and  when  thn 
sugar-consuming  powers  are  o4)t  tor*  far  depressed  such  inrHlerate  ex- 
ercise may  well  ccmserve  and  strengthen  tliem.  Indeed,  we  often  ae© 
not  only  an  increasetl  ttjlerance  of  c^ii'ljMih^drates  during  the  i>erform- 
ance  of  carefully  increasing  muscular  exercises,  but  ma\  even  note 
a  more  favorable  conditio >n  weeks  and  montliS  later*  It  is  ditlicult, 
it  is  true,  to  determine  exfictly  how  much  of  the  gooil  results  oliservcd 
is  due  to  the  miiseuhtr  exercise  and  how  much  should  bo  altrilHitid 
to  the  other  factors  coming  at  the  same  time  into  jilay  (drink-  and 
bath-cure^,  fresh  air,  a  suitidjle  diet,  etc.).  A  part  i>f  the  l>eiiefit 
must,  however,  be  laid  ti>  the  account  of  the  muscular  exercise,  leav- 
ing easily  aside  the  undoubted  improvement  which  this  brings  about 
in  the  circulation,  intestinal  peristilsis,  and  self-reliance  of  the  patient. 

lu  mild  forms  of  glycosuria  and  in  cases  in  which  the  muscular 
strength,  including  that  of  the  heart,  is  gowl,  the  most  extc^nsive  use 
of  muscular  exercise  should  be  miule.  But  the  iJiysiciau  must  be 
Cautious  and  consenati^e  in  this  resjiect  just  in  proj^ortion  to  the 
intensity  of  the  glycosuria,  the  unfavoral»le  nutritive  conditions,  the 
difficulty  of  rephicing  the  material  consumed  in  work  l)y  almndant 
nourishment*  the  weakened  state  of  the  heart,  the  rapidity  with  which 
fatigue  ensues,  and  the  tardiness  of  recovery  tlierefrom. 

I  would  warn  the  physician  especially  againsl  allowing  hinjself  to 
l»e  guided  in  his  prescription  of  severe  exercise  by  the  fact  tliat  the 
patient  is  corpulent.  Oidy  when  an  abundance  of  adipose  tissue  is 
c<iml)ined  with  strength  of  muscle  is  such  a  recommendation  justifia- 
ble. In  all  other  cases  he  should  procee<l  with  great  caution,  accus- 
t<iming  the  patient  Viy  slow  steps  to  increased  work. 

As  i-egards  the  kind  of  exercise,  walking  and  hill-climbing  are  the 
most  natuml  and  preferalile.  The  exercise  is  best  taken  in  the  morn- 
ing and  followed  by  a  long  rest.  Horseback-riding  is  also  a  favorite 
f<irm  of  exercise;  it  is  a  passive  exercise  which  is  without  doubt  good 
lor  the  circulation  and  eapeciailj  i>romotes  regularity  of  the  intestinal 
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fimctioos.  However,  in  regard  to  corpulent  patients,  I  would  say 
that  the  l>elitff  tliat  riding  reduces  flesh  is  entii-ely  wrong;  the  horse 
may  grow  tluo,  but  not  the  rider.  Kiding  rather  favors  ot)e9ity  in 
that  it  greatly  increases  the  appetite.  Among  the  sports,  any  that 
cause  fatigue  are-  to  Im  forbidden,  but  some  when  pursued  in  modera- 
tion are  to  l»e  highly  recommended;  unquestionably  the  moat  health- 
ful in  rowings  then  come  gymnastics,  cycling,  and  open-air  games. 
When  the  opportunity  for  theso  naturiil  exercises  is  wanting,  or  when 
the  patient's  strength  is  insufficient — but  only  under  these  conditions 
— imssive  movements  (medico-mechanical  gymnastics),  and,  if  nec^s- 
nry,  massage  may  be  employed.  It  is  the  fashion  nowadays  to 
"overestimate  their  vahie;  they  fail  to  increase  the  patient's  self-reli- 
ance or  to  restore  tone  to  his  nervous  system. 

c.  Care  of  Hie  Skin ;  Baihing, ^The  care  of  the  skin  holds  an  im- 
portant place  in  tlie  treatment  of  diabetes,  Refeix^nce  has  ah^eady 
been  made  to  the  evil  effects  of  ita  neglect  (p.  102).  When  pruritus 
leads  to  8crat<^'hing  the  danger  is  esiiecially  great,  and  eczema,  acne, 
or  furuncult»sis  may  result,  or  even  erysipelas  and  gangrenous  iniiam- 
mation.  These  are  all  i>reventable  aifections,  preventable  by  the  ex- 
ercise of  cleanliness.  Frequent  change  of  underclothing  is  absolutely 
necessary.  ^^^Jen  the  patient's  instinct  of  cleanliness  is  not  to  be 
depended  up«)n,  the  physician  mast  exi>licitly  order  regular  sponging 

ad  at  least  two  tul)-baths  a  week.  As  regards  the  temperature  of  the 
ingiug  and  of  the  baths  one  must  l>e  guided  by  exi>erience  in  indi- 
vidual cases,  for  some  bear  a  low  tremperature  weU>  others  ill  (see 
p.  127),  In  bathing  resorts  medicinal  baths  are  given,  for  the  sake 
of  the  mental  effect  upon  the  patient,  in  the  place  of  ordinary  tub 
hatlis,  but  the  kind  of  bath  employed  is  really  of  little  importance. 
It  does  no  harm  if  the  water  holds  in  solution  a  little  iron,  lithium, 
bromides,  imlides,  or  sidphur,  or  if  an  extract  of  pine-needles  or  some 
medicinal  mud  is  added ;  the  advantage  is  an  imaginary  one,  but  still 
is  one  that  under  certain  circumstances  is  not  to  be  despised.  For 
certjiin  ner\'ous  patients  with  feeble  resisting  powers  weak  carbonated 
salt  baths  are  of  sj>ecial  l>enefit.  Strong  salt  water  and  culd  sea-bath- 
ing are  suitjible  for  but  few  diabetics.  In  caries  of  general  |irurittts  the 
achUtion  of  prepanttions  of  tar  is  distinctly  i>enefieial. 

d,  D'cafmeiU  of  Con^fijtafiotK — Miiny  diabetics  are  jierfectly  regu- 
lar in  their  lK»wels»  a  few  have  a  tendency  to  diarrhoea,  and  many 

^^Igain  are  inclined  to  1>e  constipated.     It  is  important  to  combat  this 
Midency  to  constipation,  the  more  so  as  a  very  common  experience 
shows  th/it  this  condition  predisp<^»se8  to  diabetic  coma.     Inaction  of 
36  bowels  whicli  hns  lasted  f(*r  several  days  is  T)est  met,  in  theBe 
a«  in  all  others,  by  a  suitable  dose  of  castor  oil,  calomel,  com- 
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pound  infusion  of  senna,  or  the  like.  These  remedies  should, 
however,  be  employed  only  in  exceptional  cases.  The  aim  of  the 
physieijiu  shtmld  be  not  to  itllow  the  bowek  to  be  cnnliued  for  several 
days  at  a  time.  Ordinarily  this  is  effected  by  regulation  of  the  mode 
of  li%^ing,  liodily  exorcise,  accustoming  one's  self  to  a  Tegular  time  for 
defecation,  a  reduced  ingestion  ^f  carbohydrates,  and  an  abundant 
supply  of  fatty  food,  Ab  an  adjuvant  may  be  recommended  an  occa- 
sional short  course  of  saline,  alkaline  saline,  or  alkaline  suli)hui'  min- 
eral waters,  but  when  taken  at  home  the  efficacy  of  the  latter  is  soon 
exhausted.  For  temporary  use  {two  or  three  weeks)  glycerin  lem- 
onade is  very  beneficial— citric  acid  5,  glycerin  30,  water  l,OiK*;  taken 
in  doses  of  one-half  to  one  litre  (one  or  two  pints)  a  day.  For  per- 
manent use  a  mixture  of  rhubarb  powder  with  bicarbonate  of  soiUum 
and  sulphur,  as  much  as  can  be  taken  on  the  point  of  a  knife  each 
evening,  is  preferable  to  any  of  the  older,  and  certainly  to  any  of  the 
newer,  laxative  remedies.  Rhubarb  may  be  taken  in  this  form  for 
months  at  a  time  without  any  increase  in  the  dose  being  necessary. 
Still  there  are  individual  idiosyncrasies,  and  the  {ihysician  must  take 
note  of  them ;  the  same  prm  erb  apy»lies  in  the  case  of  the  intestine 
as  in  that  of  the  palate:  £k  giwtibus  mm  est  disptttatidnm. 

e.  Trawl — In  such  an  eminently  chronic  affection  as  diabetes  the 
patients  are  naturally  very  dei>endent  uprm  their  family  and  the 
members  of  their  own  household.  They  often  chafe  under  the  neces- 
sity, and  so  much  the  more  energetically  the  more  wretched  are  their 
circumstiinces.  It  is  often  indeed  a  matter  of  the  greatest  difficulty 
to  treat  a  dia!>etic  patient  properly  in  his  own  home.  "Wlien  the 
pectiniarv  conditions  are  unfavorable  the  question  is  chiefly  one  of 
diet,  and  this  makes  at  least  a  temporary  change  desirable  and  de- 
mands that  the  patient  should  enter  a  hosi>ital.  Here  they  improve 
greatly  under  suitable  care  and  diet;  but  it  should  be  remembered 
that  they  ought  to  lie  placed  in  a  simny,  w^ell-ventilated  ward  and 
keiit  as  far  as  possible  from  contact  with  those  suffering  from  pul- 
monary tul>erculosi8.  Unfortunately  what  is  gained  in  hospital  is 
soon  lost  again  at  home,  in  all  moderately  sevei-e  cases.  As  with  the 
phtliisical  so  with  the  dial3etic;  we  have  to  admit  that  his  treatment 
in  the  wretched  conditions  under  which  he  lives  is  a  thankless  and 
desperate  task.  His  prospects  of  improvement,  or  at  least  of  re- 
maining for  a  long  jierifxl  in  a  tolerable  state,  are,  under  othen^dse 
identical  Iwtlily  conditions,  in  proportion  to  the  size  of  his  purse. 
Poor  patients,  as  a  rule,  wander  from  the  house  to  the  hospital  and 
from  the  hospital  back  to  theliouse,  imtib  after  a  not  veiy  long  period, 
they  succumb  to  exhaustion,  coma,  or  some  intercurrent  disease. 

When  the  patient's  circumstances  permit  of  a  free  choice,  the 
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physician  must  often  euergetically  oppose  his  desire  to  travel  about, 
to  go  from  cure  to  cure,  from  spa  to  spa,  to  try  new  placjes.  Other- 
wise the  ptttient  will  become  u  restless^  whimsicul  **  crank,  '*  a  nuisance 
to  all  about  him.  But  the  medical  adviser  may  protitubly  recom- 
mend a  sensible,  well-planned  change  of  residence;  for  example,  it  is 
advisable  for  a  diabetic  with  marked  glycosuria  to  take  up  his  abode 
t^ermanently  in  some  mild  climate. 

The  patient  shoiilil  be  urged  to  continue  his  usual  occupation  as 
long  a«  possible,  although  his  duties  must  often  be  light-ened.  Onve 
a  year,  if  possible  twice,  a  tolerably  long  rest  from  work  should  l>e 
taken,  and  during  this  period,  according  to  circumstances,  he  should 
undergo  a  tlietetic  treatment  with  abstineuce  from  carbohytbiites 
(jB6e  below),  take  a  simple  pleasure  trip,  or  visit  some  health  resoii. 
If  neither  a  strict  dietetic  regimen  nor  a  course  of  mineral  waters  is 
decided  upon,  the  patient  shoidd  not  at  any  rate'  visit  any  of  the 
large  cities*  A  stay  in  the  coimtry,  in  the  hills,  or  at  some  mild  sea- 
aide  resort  is  under  all  circumstances  to  he  preferre^L  The  more  the 
patient  avoids  enclosed  i>laces  and  the  more  the  climatic  conditions 
permit  of  recliniug,  sitting,  and  walking  about  in  the  oi>en  air,  tJie 
greater  will  be  the  benefits  of  the  trip. 

There  are  still  many  points  to  he  taken  into  consideration.  Trav- 
elling about  from  place  to  pkce  is  to  ije  avoitled;  a  long  stay  in  one 
locality  under  the  same  external  conditions  is  far  preferable.  In  the 
choice  of  this  locality  regard  must  be  had  to  the  fact  that  the  proj>er 
nourishment  of  the  iiatient  demands  a  variety  and  go-od  quality  of 
food,  and  quarters  where  the  tiible  is  not  good  are  to  be  avoided. 
Where  no  syKicial  indications  exist  l>y  re*ison  of  complicating  diseases, 
the  choice  of  a  place  suitjible  for  the  diabetic  is  a  large  one.  He 
should  always  keep  away  from  chimp  and  C43ld  localities,  especially 
from  the  seashore  where  the  climate  is  raw,  and  from  foi'est  resorts 
where  there  is  little  sunlight  and  much  moisture ;  but  a  warm  and 
sheltered  sea-coast  is  atlmirably  suited  to  the  reiiuirements  of  all  suf- 
ferei-s  from  diabetes,  E\  en  long  sea-voyages  at  a  proper  time  of  the 
yejir  may  be  readily  iw^rmitted. 

Young  and  middle-aged  jiatients  will  derive  much  benefit  from  a 
stay  in  the  mountains.  A  risit  of  three  or  four  weeks'  duration  in 
soiue  sunny  .VIpine  resort  at  an  elevation  of  l^CKX)  to  1,5^X)  metres 
(3,0U0  U}  5,(X)()  feet)  is  often  of  very  great  service,  es^ioci&lly  for  those 
whcj  are  at  the  same  time  neurasthenic  and  an»emic,  but  in  general 
for  still  fairly  robust  individuals  with  a  mild  form  of  glycosuria. 
For  the  elderly  and  those  whose  strength  is  failing,  for  patients  with 
glycosiiria  of  considerable  or  givat  intensity,  and  for  those  with  a 
tendency  to  gout,  more  mf>derate  altitudes,  under  1,C)00  metres,  should 
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be  selected ;  esi>ecially  is  this  advisaWe  when  signs  of  art-erial  disease 
or  cardiac  weakness  are  present.  The  only  danger  of  a  stay  in  the 
mountains  is  that  the  patient  is  tempted  to  walk  too  much  and  to  over- 
tax his  strength;  he  shcjuld  therefore  still  be  kept  under  medical  ccm- 
troh  In  many  cases  a  stay  in  the  mountiiins  may  l>e  taken  advantage 
of  trj  institute  a  milk-cnre^not  that  milk  should  be  taken  to  the  ex- 
ciunion  of  everything  else,  but  that  a  certiiiu  portion  of  the  nutritive 
necessities  should  be  met  by  this  fluid  (see  l>elow).  Tins  mode  of 
nourishment  is  well  suited  iu  all  patients  with  the  milder  forms  of 
diabetes,  especially  young  and  very  old  persons.  Even  when  the 
glycosuria  is  moderately  severe,  the  milk  cure  may  advantiigerrusly 
be  prescribed  for  a  time,  for  example  after  a  strict  fat-and-flesh  diet 
has  been  maijitained  for  a  certain  period. 

V*  Special  Treatment  oe  the  Ikdividual  Forms  of  the  Disease. 

After  we  have  studied  the  general  tlierapeutic  methods,  their 
rationale  and  their  tearing,  it  is  necessary  to  consider  the  indications 
for  tlieir  employment  and  their  mode  of  application  in  special  cases. 
This  is  in  general  the  carrying-out  in  practice  of  the  principles  of 
dial>etic  treatment.  The  guiiling  factors  are  the  intensity  of  the 
glycosmia  and  the  degree  of  tolerance  for  carbohydrates.  The  con- 
scientious physician  can  dispense  with  a  determination  of  these  fac- 
tors only  in  the  mildest  cases.  Of  course  the  consideration  must  \ye 
limited  to  certain  types  of  diabetes,  and  it  is  understood  that  every 
case  of  this  protean  disease  cannot  l>e  included  in  any  schema.  A 
special  section  will  be  devoted  to  the  treatmeDt  of  the  comphcationa 
of  diabetes. 

i.  3fiM  Fonrm  of  Glycmuria, 

It  18  common  to  all  the  mild  forms  that  the  withdrawal  of  carbo- 
hydrates from  the  food  causes  a  disappearance  of  sugar  from  tlif^ 
urine.  I  shall  consider  here,  however,  only  those  cases  in  which  a 
certain  amount  of  carbohydrates  may  be  taken  without  causing  glj* - 
cosnria,  while  those  cases  in  whicli  a  sugar-free  urine  can  be  ol>tained 
only  by  complete  abstinence  from  carbohydrates  I  have  placed,  for 
practical  reasons,  in  the  class  of  moderateh^  severe  forms  of  glycosuria. 

The  determination  of  the  intensity  of  the  glycosuria,  according  to 
the  method  which  I  have  previously  described  (p.  80),  would  lead  to 
the  formula : 

Tolerance  =  sta^ndard  diet  +  x  (from  ^'lO  to  150  gm.)  starch. 

On  practical  grounds  I  make  a  distinction  between  mild  forma  of 
glycosuria  in  elderly  patients  and  those  occurring  in  early  life. 
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a,  Mihl  Ghjcmiiria  in  EUlerly  Persons, — It  m  not  necesBary  to  de- 
termine with  8[>ecial  accunicy  the  tolerance  in  persona  of  somewhat 
mlvrineod  age  (nay  over  forty-five  or  fifty  years) ,  usuiilly  more  or  less 
corpulent  or  gonty,  in  whom  a  Bmall  amoirnt  of  s^ugar  (Co  to  2  per 
cent.)  is  excreted  under  ordinary  conditions,  which  amount  is  reduced 
to  a  mere  trace  by  a  considerable  abstraction  of  carboh^tlrates  from 
the  food.  That  would  be  carrying  a  striving  for  exactitude  to  need- 
less lengths. 

The  form  of  the  glycosuria  is  benign.  The  patient  is,  indeed,  not 
secure  from  aU  compIicationH,  but  the  glycosuria  will  not  greatly  re- 
duce his  strength  unless  he  be  maltreated.  Unfortunately  that  often 
happens.  I  know  of  cases  of  this  soi-t  in  which  a  whole  pharmacoinria 
of  drugs  have  been  poured  into  the  unfortunate  patient,  and  in  which 
the  sufferer  has  been  made  so  anxious  by  the  saccharophobic  physi- 
cian that  he  hardly  dared  to  satisfy  liis  hunger,  seeing  the  carbohy- 
drate-ghost in  every  dish,  giviiig  up  the  use  of  wine  to  which  he  had 
become  accustomed  during  a  long  and  industrious  lifetime,  and  falling 
before  his  time  into  a  by  ptx^iondriac  and  Ti\Tetched  old  age — and  all 
that  without  the  slightest  necessity .  Of  course,  careless  neglect  would 
be  just  as  inexcusable. 

The  following  is  the  plan  fif  treatment  that  I  would  advise : 

(1)  Diet, — It  would  lie  t<»  little  puriiose  and  would  lead  t<i  unnec- 
easarj  anxiety  to  Uy  Aowu  minute  directions  as  to  the  choice  and 
quantity  of  food.  It  is  sufficient  to  forbid  certaiTj  artifles  which  con- 
sist entirely  or  in  great  part  of  carbohydrates  and  which  experience 
teaches  are  often  taken  in  excess,  and  to  reduce  the  ingestion  of  cer- 
tain other  articles. 

Forbidden:  Sugar,  sweetmeats,  pastry,  sweet  wines  (especially 
sweet  champagne),  gi'uels,  dishes  made  of  flour  or  flour  preparations 
(such  as  maccaroni  and  flour  puddings) ,  rice,  preserves,  and  sweet 
jellies. 

1  Permitted  in  Reduced  Amount :  Beer,  in  *iuantity  of  not  more  than 
t»ne-t bird  to  one-half  litre  (one  or  two  glasses)  a  day;  heavy  mnes, 
which,  however,  had  better  l>e  re}daced  by  tht^  lighter  sorts. 

The  patient  should  take  his  meals  at  the  ordinary  times  with  the 
family,  and  may  be  allowed  to  eat  bread  and  potatoes  according  to 
his  desire  and  take  no  special  account  of  tlie  profxirtion  of  st^irch 
\  contained  in  the  vegetjibles  set  before  him.  On  this  diet  in  most 
I  cascA  tlie  quantity  of  sugar  in  the  urine  is  insignificant ;  as  a  rule  the 
excretion  of  sugar  amounts  to  from  10  to  20  grams  in  the  t^E^enty-four 
hours*  It  is  better  to  put  up  with  such  a  slight  glycosuria  than  to 
get  rid  of  it  by  a  rigid  exclusion  of  carbnhydrates. 

When  the  quantity  of  food,  under  this  diet,  is  left  t«  be  regulated 
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by  the  patient's  appetite  tliere  is  apt  to  be  a  ^^adual  loss  of  flesh,  due 
to  the  restriction  in  the  amount  o£  carbohydrates ;  especially  when 
the  muscular  exercise  is  increased  abo%'e  that  which  the  patient 
has  been  accustomed  to  take.  Only  in  the  case  of  the  moat  robust 
patients  should  an  average  loss  of  weight  of  al>out  UK)  grams  a  week 
be  exceeded;  and  in  any  case  the  emaciation  should  not  Ite  allowed 
to  proceed  very  far»  for  it  must  bo  remembered  that  dial )e tics  feel 
better  and  are  l>etter  protected  against  thtnger  when  their  l^ody  weight, 
that  is  to  Bay  their  store  of  fat,  is  above  that  df^sirable  for  the  healthy 
individual.  The  older  the  patient  is  and  tlie  longer  the  corpulence 
has  existed,  the  more  cautions  should  the  physician  lie  in  this  respect. 
Wlien  obesity  is  not  present  or  when  it  is  desirable  to  prevent  any 
further  loss  of  fat,  the  choice  as  to  kind  and  amount  of  fornl  shouUl 
not  1ml*  left  wholly  to  the  patient.  It  usually  answers  tlie  purpose  to 
induce  him  to  increase  the  amount  of  hitty  food  in  his  diet;  for  ex- 
ample he  shoultl  always  butter  his  broad  and  potatoes  very  freely  and 
should  take  every  day  sfjme  fat  meat  (such  as  l>ai'on  and  the  like), 
eggs,  and  sonie  of  the  more  fatty  sorts  of  cheese  (see  the  list  of 
fatty  foods  at  the  end  of  this  article).  As  a  nile  this  general  exposi- 
tion of  the  significance  of  fat  suffices.  When  it  does  not,  and  the 
emaciation  increases,  we  must  institute  the  dietary  which  will  be  de- 
scribed later  as  apfiropriate  for  cases  of  mild  glycosuria  in  young 
persons  and  for  those  of  the  moderately  severe  forms, 

(2)  Drink — As  drink,  in  addition  to  one-half  t*D  three-cjuarters 
of  a  litre  of  light  wine,  may  l>e  taken  small  quantities  (one-third  to 
ontvhalf  litre)  of  beer,  and  t*7  tlie  morning  coffee  or  tea  and  tlie  after- 
dinner  coffee  may  lie  abided  some  kind  of  a  carbonated  table  water 
(Apollinaris,  Bin-esbom,  Oerolstein,  Harzer  Sauerlirunnen,  Nieder- 
Selters,  Roisdorf,  and  the  like)  or  a  weak  alkaline  mineral  water, 
such  as  the  Salzbrunner  Kronenquelle,  Biliner  Sauerbrunnen,  etc. 
The  daily  amount  of  these  waters  may  reach  one-half  to  one  litre 
(one  or  two  pints) . 

(3)  Mmrukir  Exercise. — Elderly  patients  should  on  no  account, 
unless  the  presence  of  certain  organic  diseases  furnishes  a  contra- 
indication, fail  to  take  Ixxlily  exercise.  This  exercise  is  to  !>e  regu- 
lated as  to  iU  extent  and  kind  according  as  it  is  prescrilx^d  more  in 
the  interest  of  geneml  hygiene  or  with  the  special  object  of  effecting 
a  certain  reduction  in  flesh. 

(4)  Special  CttreH. — 'VMxen  the  patient's  circumstances  permit,  he 
sliould  be  ordered  every  year  to  take  a  several  weeks*  course  of  the 
waters  at  Carlsbad  or  some  other  place  of  the  game  chai'acter,  or,  if 
he  is  more  delicate  and  needs  rather  gentle  treatment,  at  some  resort 
with  simple  muriatic  or  alkaline  muriatic  springs.     The  latter  pes- 
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0688  an  undoubted  advantage  in  easaa  in  which  the  diabetes  is  en- 
grafted upon  a  gouty  constitution.  After  the  use  of  the  waters  for 
ten  days  or  two  weeks  we  often  see  in  such  cases  the  outbreak  of  a 
paroxysm  of  gout,  which  is  to  be  regarded  as  of  favorable  omen. 
Drink-cures  carried  out  at  home  have  not  the  same  eflfect.  A  severe 
course  of  the  waters  instituted  for  the  purpose  of  reducing  the  pa- 
tient's flesh  should  l>e  avoided. 

For  further  consideration  of  the  management  i»f  this  class  of  cases 
the  rea<ler  is  referred  to  the  remarks  on  general  hygienic  measures 
in  a  preceiling  section. 

fe.  Mihl  Fonm  of  Ghjcmnrki  in  Tonny  Persons, — This  form  of  the 
disease  Ls  less  frequently  associated  witli  obesity  or  gt>ut,  but  more 
commonly  follows  some  morliid  change  in  the  nervous  system.  In- 
deed it  often  looks  as  though  the  diabetes  owed  its  origin  to  over- 
irritatitm  and  exhaustion  of  the  nervous  system.  Therefore  the 
general  rules  for  the  management  of  neurogenous  diabetes  which 
have  been  considered  al>ove  (p.  12f^)  are  applicable  to  many  of  the 
case-s  falling  in  this  category. 

(1)  IHct, — "WTiatever  the  special  indications  may  be  in  individual 
cases  there  is  one  general  rule  appUcable  to  all,  viz.,  we  must  be  much 
more  cautious  about  allowing  carbohydrates  to  young  patients  ^vith 
mild  glycosuria  than  tt:>  the  elderly^  and  the  more  so  the  younger  they 
are,  for  the  reason  that  the  results  of  carelessness  in  diet  are  much 
more  evident  and  the  danger  that  the  glycosuria  may  assume  a  pro- 
gressive character  is  much  mt^re  threatening.  The  diet  must  be  so 
regulated  as  to  provide  for  an  intake  that  is  sufficient  as  regards 
calorie  values*  while  at  the  same  time  there  is  no,  or  at  most  a  very 
insignificant,  excretion  of  sugar.  In  view  of  the  varying  intensity  of 
the  glycosuria  in  young  persons,  it  is  advisable  that  an  exact  deter- 
mination of  the  limits  of  tolerance,  according  to  the  formula  previ- 
ously given  (p.  80),  should  be  miule  at  least  twice  a  yejar.  For  on 
the  one  hand  it  is  undesirable  to  reduce  the  amount  of  carbohydrate 
in  the  diet  of  these  [jationts  below  what  is  aljsolutely  necessary  in 
order  to  keep  the  glycosuria  in  check,  and  on  the  other  it  is  injurious 
to  exceed  the  tolerance  to  any  appreciable  extent. 

We  can  very  profitiibly  make  use  of  the  easily  decomposed  carbo- 
hydrates (see  pp.  81  and  13(1)  in  these  cases,  and  prefenibly  of  milk 
sugar  which  is  fortunately  combined  with  other  nutritive  mate- 
rials in  milk.  Often,  indeed,  formal  milk  cures  are  serviceable  (see 
below).  The  other  sorts  of  sugar  are  leas  suitable  for  this  purpose: 
lemlose  (fruit  sugar)  is  not  good  l>ecause  it  cannot  easily  be  taken 
for  any  length  of  time  in  sufficient  amount;  cane  sugar  is  not,  because 
if  allowed  at  all  it  is  often  consumeil  in  quantities  beyond  the  pre- 
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scribed  limit;  furthermor©,  its  withdrawal  from  the  food,  to  which 
the  patients  qaite  readily  become  accustomed,  opens  np  the  possibil- 
ity of  allowing  more  bread  and  potatoes,  a  matter  of  much  greiiier 
importance  in  the  long  run,  WTiere  the  patient  cannot  accustom 
himself  to  do  withont  sweetening  in  certain  dishes  and  drinks  he  had 
better  employ  saccharin. 

The  best  means  of  determining  the  amount  of  carbohydrate  that 
may  be  allowed  is  by  the  addition  of  milk  to  the  daily  bill  of  fare* 
The  standard  diet  (see  p,  76)  is  first  increased  by  the  addition  of  one 
litre  of  milk  a  day,  and  then  it  is  ascertained  how  much  stitrch  <in 
the  form  of  bread)  can  be  added  to  the  food  without  giving  rise  to ' 
glycosuria.  If  the  case  is  really  a  "  mild*'  one,  the  amount  of  per- 
missible starch  onght  to  be  from  60  to  100  grams.  The  reguIatioiiB 
concerning  the  ingestion  of  carl)ohydrates  and  the  general  institution 
pf  the  dietary  will  vary  in  different  cases.  We  will  first  consider  the 
iter  of  carbohydrates. 

many  cases,  especially  young  people  who  are  obliged  to  eat  in 
ts,  it  is  advisable  for  the  sake  of  simplicity  to  forbid  the  use 
of  all  articles  containing  carbohydrate  except  bread  and  iK>tatoe8; 
these  are  sugar,  sweetaneats.  pastry,  sweet  stewed  fruits,  preserves, 
aweet  jellies,  thick  soups,  farinaoeous  dishes,  maccaroni,  rice»  beans, 
peas,  and  the  like,  and  sweet  wines.  On  the  other  hand,  fresh  vege* 
tables  and  fresh  fruits  in  moderate  quantities  may  lie  allowed.  In 
this  respect  the  dietary  is  much  the  same  as  that  prescribed  in  mild 
foniis  of  glycosuria  occurring  in  elderly  persons.  But  it  differs  from 
the  latter  in  that  there  must  be  a  limit  in  the  consumption  of  bread 
and  potatoes,  to  be  determined  by  the  ascertained  tolerance  and  by 
indiviilual  x^^c^liarities,  beyond  which  the  patient  eannot  go;  say,  on 
an  average,  100  gm.  bread  and  150  gm.  potatoes.  The  patients  soon 
learn,  after  having  weighed  the  portions  once  or  twice,  to  estimate  by 
I    the  eye  the  amount  allowed  them. 

^ft   Other  patients  are  not  content  with  bread  in  all  varieties,  potatoes, 

^BgeteUes  and  fruit;   they  want  to  vary  the  form  of  carbohydrate, 

HSd  especially  they  long  for  farinaceous  fooils  and  sweets.     Tliere  is 

nothing  in  the  way  of  yielding  to  this  desire,  but  the  patients  must  be 

kyn  *       ^    I  how  to  onler  the  change;  they  must  be  shown  how  to  umit 

^  [  of  the  bread  or  potatoes  allowed  them  and  to  substitute 

thereior  an  equivalent  from  the  dishes  given  in  Diet  Table  III.  (see 

below).     This  is  somewhat  circumstsmtial,  and  demands  a  certain 

aoKmnt  of  intelligence  on  the  part  of  the  jwitient  and  careful  watch- 

fnhiefii  on  the  part  of  the  family. 

The  pTeeeriptioDS  thus  far  have  been  essentially  of  a  negative 
aatuie.    Bol  the  qustf  on  <d  the  dietetic  management  of  these  caaes 
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is  not  exhausted  in  simple  negatiou.  This  in  a  point  that  ia  often 
forgotten  to  the  patient's  detriment.  In  view  of  the  restriction  a«  to 
JcarlK>hydrate8  it  is  much  moi'e  important  here  than  in  the  case  of 
eklerly  patients  to  maintain  the  calorie  values  of  the  foofl.  We  have 
to  do  with  tndi\aduals  who  have  no  fat  to  consume  or  at  any  rate 
inuot  afford  to  lose  much  fat,  and  also  with  i)er8ons  in  whom  the 
aetabolic  changes  are  much  more  active  than  they  are  in  tlie  elderly. 
Tlie  retliiction  of  ciirbohydrates  leads  only  too  readily  to  an  involmi- 
iry  reduction  in  the  ingestion  of  fat.  It  is  seldom  sufficient  to  rest 
Dutent  witli  generalizing  to  the  patient  concerning  the  great  nutritive 
significance  of  fat;  the  physician  must  have  a  certain  guarantee  that 
iere  is  a  sufficient  amount  of  nourishment,  and  especially  of  fat, 
iken.  I  therefore  make  it  an  iron  rule  that  a  certain  fixed  quantity 
of  fatty  footl  is  to  be  included  in  the  daily  dietary.  This  necessary 
lily  amount  may  be  taken  as  desired  in  divided  |X)rtions  with  the 
iffei-ent  mpals. 

Only  in  the  caa©  of  milk,  which  I  always  prescribe  for  this  class 
of  patients,  do  I  lay  down  the  definite  rule  of  which  experience  has 
often  jiroved  the  value,  that  one-half  litre  (one  pint)  is  to  be  taken  in 
the  morning  before  rising  and  another  half  litre  in  the  evening  at  bed- 
this  amount  should  not  l>e  swallowed  at  once  but  rather  sipped 
rly,  at  least  twenty  minutes  being  taken  in  its  cnnsumptioD* 
ay  prefer  sour  milk,  kephyr,  or  kumyss  to  fresh  milk,  and  there 
'is  no  olijfiction  to  it.  I  consider  the  drinking  of  a  litre  of  milk  a 
day  of  great  value  in  these  cases.  Patients  often  say  that  they  can- 
not take  milk*  but  that  is  purely  imagination;  except  in  the  case  of 
thftse  sufferin  gfrom  certain  diseases  of  the  stomach,  intestines,  or 
{M^ritoneum,  in  which  diseases  a  temporary  abstinence  from  all  food 
is  demanded^  there  are  almost  no  people  who  do  not  bear  milk  well  or 
who  cannot  accuatora  themselves  to  its  use. 

The  amount  of  fat  which  is  to  be  taken  under  this  **  iron  rule** 
varies  in  the  imlividual  cases  from  80  to  100  grams*  Alcoholic  bever- 
ji^^*  -^^  to  the  daily  amount  of  at  least  ^SO  grams  of  alcohol,  may  be 
inl^ifd  in  oriler  to  economize  in  fat.  I  wonUl  recoraraend  the  follow- 
ing as  the  definite  quantity  of  fat-containing  foods  which  must  abso- 
lutely be  taken  in  the  twenty-four  hours. 
fA)  gni.  l)uiter  (with  bread,  bread  and  cheese,  and  potatoes) — 480 

cjilories. 
2  ^  k'gs — 150  calories. 

h)  gm.  olive  oil  (with  salad,  cucumbers,  etc.) — ^90  calories. 
30  gm,  fatty  cheo«e — 115  calories. 
1  litr*>  of  milk  (fresh  or  nonr) — 590  calories* 
*7t>  gn>.  alcohol— 210  calurirs. 
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This  amouDt  of  nourisliment  assures  to  tlie  organism  an  energy- 
equivalent  of  about  1,600  oalories.  If  the  patient,  while  obeying  the 
above-given  directions  as  to  carhoh  vdrates,  consults  his  own  taste  as 
to  the  rent  of  his  food,  the  amount  will  always  be  sufficient,  unless 
there  is  an  extraordinary  degree  of  anorexia,  to  bring  the  total  value 
of  available  food  to  the  required  2,5CH)  ealories  or  more* 

As  before  mentioned  the  diet  in  this  form  of  the  disease  must  be 
so  ordered  that  the  exiTetioii  of  sugar  is  either  ////  or  very  insignifi- 
cant iu  amount.  To  obtain  this  result  and  at  the  same  time  to  main- 
tain the  nutritive  value  of  the  food  to  the  desired  height  is  most 
^lifficult  in  practice  in  these  forms  of  diabetes — often  more  difficult, 
indeed,  than  in  the  severer  forms.  For  most  of  those  ]>atienta  do 
not  feel  sick  at  all ;  they  scarcely  credit  the  physician  when  he  says 
that  they  need  a  special  iliet;  they  are  greatly  iuuliued  to  excesses 
iu  eating  and  drinking,  and  are  often  prevented  by  their  social 
position  and  their  calling,  as  well  as  their  desire  for  compauiouship 
at  home  and  elsewhere,  from  gi%4ng  the  necessary  attention  to  their 
diet  as  regards  quantity  and  quaUty.  It  is  often  a  ilifficnlt  task 
for  the  ]>hysiciau  to  keep  the  patient's  will-power  firm  and  to  hold 
him  in  the  middle  patli  as  far  removed  from  careless  neglect  of 
necessary  precautious  as  from  discouragement  and  hypochondriasis. 

b.  General  Direiium^.—AB  regards  the  management  of  the  case 
in  other  respects  enough  has  already  been  said  iu  the  api)roiuiat<> 
sections  (ea])ecially  in  tliat  on  Neurogenous  Dialietes,  pp.  126  and 
142) .  But  I  desire  to  give  prominence  to  the  following  points  meet- 
ing the  si>ecial  indications  i>resent  in  the  cases  under  consideration: 

Care  that  there  shall  be  regular  mental  employment  as  well  as 
regular  muscular  exercise  (as  regards  the  use  of  the  latter  for  in- 
creasiug  the  tolerance  for  carbohydrates,  see  p.  143).  Caution 
against  excess  in  both  these  directions. 

Caution  against  excess  in  the  use  of  alcohol^  tobacco,  tea,  and 
coffee. 

As  regards  mineral-water  cures,  the  alkaline  muriatic  waters  fre- 
quently answer  l>etter  than  those  containing  sulphur.  The  first  are 
to  be  avoided  in  proportion  as  nervous  irritability  and  a  neurasthenie 
condition  form  a  prominent  feature  in  the  morbid  picture.  Although 
the  alkaline  muriatic  springs  are  not  so  distinctly  prejudicial  to  pa- 
tients of  this  kind  as  are  the  waters  of  Carlsbad,  Marienbad,  and  the 
like,  still  the  sufferers  are  often  much  more  markedly  benefited  by 
being  sent  for  the  warm  summer  months  to  some  subalpine  resort 
with  an  elevation  of  800  to  1600  metres  (2,500  to  5,000  feet) .  The  s tay 
in  such  a  resort  may  te  taken  advantage  of  hy  ]>atienta  with  a  slight 
degree  of  glycosuria  lor  the  institution  of  a  milk-cure*     Experience 
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has  shown  that  milk  is  taken  in  large  quantities  much  more  readily 
in  the  mountains  than  at  home.  Three  litres  of  milk  may  without 
difficulty  l>e  added  each  day  to  the  diet  with  no  fear  that  not  enough 
other  food  will  be  taken.  During  the  milk-t-ure  the  patient  should 
aroid  all  starchy  and  8acc4iarine  food,  including  bread  and  potiitoe^, 
sod  eiit  only  so  much  fiirhiaceous  mnttti^r  an  may  be  needed  iu  the 
preparation  of  the  meats  an<l  veget/tbles  to  make  them  i>alatable» 
Tliree  litres  ot  milk  yield  about  1,8(K>  calories;  40  grams  of  alcohol, 
which  is  bent  taken  iu  the  form  of  cognac,  cherry  brandy,  or  the 
like,  ailded  to  the  milk  or  druDk  after  it,  yield  28()  calories  more. 
With  a  normal  appetite,  which  is  seldom  wanting  in  the  mountains, 
the  meat,  fish,  eg^s,  well-butt:^ red  veg«>tjible8,  etc,,  easily  bring  the 
toUil  calorie  value  of  the  food  up  in  H,()(%)  or  more.  The  three  litres 
of  milk  contain  about  135  gm,  milk  sugar*  In  mild  forms  of  glyco- 
ria,  which  we  are  now  considering,  there  will  be  no  sugar,  or  at 
lost  only  15  or  20  grams  a  day,  excretetl  in  the  urine  during  the 
continuance  of  the  "cure."  Even  when  in  the  first  few  days  of  the 
treatment  a  somewhat  larger  amount  is  excreted,  it  is  not  necessary 
to  discontinue  the  cure,  for  the  glycosuria  almost  invariably  sinks  in 
a  short  time,  a  result  to  which  the  favorable  hygienic  conditions  and 
aountain  air  doubtless  contribute  not  a  little.  Should  the  gly- 
not  diminish,  the  milk  sugar  evidently  exerting  an  unfavor- 
able influence  uptm  it,  we  may  still  rasort  to  kephyr,  which  is  com- 
paratively poor  in  milk  sugar,  a  part  of  which  (fi*om  one-thiril  to 
one-half  of  the  entire  am<»unt)  is  destroyed  in  the  process  of  alcoholic 
fermentation.  Kephyr  should  not,  however,  be  recommended  except 
in  those  cases  in  which  experience  proves  that  milk  is  injurioi^s.  The 
oi^gan  of  taste  does  not  recommend  ke]>hyr  to  civilized  people  as  a 
permanent  beverage;  it  is  a  drink  that  cannot  hide  its  barbaric  origin. 

2.  Moderately  Severe  Foiins  of  Glycosurta. 

Under  this  heading  are  classed  the  cas^  in  which  the  excretion 
of  sugar  is  arrested  or  reduced  to  small  amounts  (from  10 1^  20  grams) 
only  by  total  abstinence  from  carbohydrates,  that  is  to  say,  in  which 
bat  an  insignificant  amount  of  carbohydrates  can  be  borne.  Any 
iiicrf3Ase  in  the  quantity  of  these  substances  will  excite  such  a  degree 
of  glycosuria  tluit  the  available  value  (the  difference  between  the 
amount  of  carl>ohydrate  of  the  food  and  that  of  the  sugar  in  the  urine) 
b  very  minute.  The  limit  of  tolerance  varies  also  in  these  cases,  but 
unfortunately  the  variation  is  more  often  in  the  direction  of  a  de- 
crease than  in  that  of  an  increase ;  this  is  e-specially  the  case  in  young 
pr^rsons,  for  the  moderately  severe  and  severe  forms  of  diabetes  in 
«:iLildhood  and  early  life  give  no  quarter. 


156 


VON  NOORDEN— DIABETES   MELLITUS. 


This  form  occurs  usually  in  the  young  ami  middle-aged,  seldom 
iu  tliose  of  later  years.  Ab  hereditary  iiiHuenee  is  frefjuently  evident, 
and  there  seems  often  to  be  a  neuropathic  biisis  for  the  disease;  a 
gouty  diathesis  is  more  rarely  present;  obesity  is  uucoinmon,  ema- 
ciation frequent. 

In  prescribing  a  suitable  diet  it  must  be  remembered  that  the  ear- 
boUy(U*ates  are  not  to  be  counted  on  as  a  nutritive  materiah  althoiigh 
they  cannot  1>e  ijermanently  excluded  a^  an  accessory  food,  and  that 
tlie  calorie  values  lost  by  the  absti'actiou  of  carbohydrates  must  be 
made  up  I>y  an  increased  supply  of  fat  and  albumin. 

The  limits  of  tolerance  must  l>e  determined  at  the  l>eginning  of 
the  treatment  and  frequently  thereafter  at  inten^als  of  several  months. 
K  this  is  not  done  a  slight  tendency  tf>  improvement  or  deterioration 
may  he  overlooked  and  thus  no  advantage  be  taken  of  it  to  institute 
the  necessary  changes  in  diet. 

I  would  recommend  that  these paiienh  be  stthjected  to  a  thre^weeks* 
course  of  complete  abstinence  from  cartiodifdrates  at  least  twice,  atui  if 
j^yssible  three  times,  in  the  year,  while  in  the  intervals  a  certain  ammmt 
of  carhohtidratvs  matj  he  allowed. 

We  may  take  this  opiiortuuity  to  state,  however,  that  there  is 
actually  no  absolutt^  carboliydrate-free  food  that  man  can  eat.  Even 
moat,  eggs,  and  the  lightest  kinds  of  vegetables  always  contiiiu  minute 
cpiantities,  and  under  the  most  carefully  ordered  diet  at  least  10  to  2U 
grams  of  carbohydrate  will  be  taken  in  the  day. 

The  inter(*jdation  of  these  iieriods  of  a  strictly  regidated  diet  has 
the  advantage  that  it  reminds  the  patient  of  tlie  need  of  great  watch- 
fulness over  liis  food  and  constxintly  renews,  as  it  were,  his  moral  sup- 
port; it  has  the  advantage  that  the-se  periods  can  be  employed  to 
determine  tlie  oscillations  of  tf^lerance ;  and,  alx»ve  all,  it  has  the  ad- 
vantiige  that  during  these  periods  opportunity  is  given  for  a  strength- 
ening of  the  sugar^consuming  function  so  that  it  may  be  better 
yjre pared  to  deal  with  new  accessions  of  carbohydrates  {vf  page 
l^Wj,  Every  diabetic  also,  whose  wiU-power  is  even  half-way  pre- 
sen'eil  and  who  earnestly  desires  the  improvement,  or  at  least  the 
maintenance,  of  his  strength  and  the  prolongatitm  of  liis  life,  is  ready 
and  willing  t<>  undergo  a  course  of  strict  dieting  of  such  short  dura- 
tion; and  the  more  so  as  Ijy  these  short  periods  of  deprivation  he 
gains  the  ]>ermission  t<>  indulge  again  during  the  longer  intervals  in 
hiH  wished-for  carbohydrates. 

a.  Tlie  Diet  w  the  Penmts  of  Sinci  Ahstintnce.—^li^  difBculty 
consists  in  providing  for  tlie  necessary  amount  of  tit  without  the 
foundatio!!  of  carbohydrat^-^s.     Th  of  tasty  dishes  for 

an  albuminous  diet.     The  di»  ishment  throngli 
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ve  meal8  is  very  necessary,  otherwise  the  re*iuired  amount  will  not 
taken.     As  there  must  be  the  greatest  variety  from  day  to  day  and 
'^individual  tastes  must  bo  most  careftilly  catered  to,  it  is  impossible 
to  lay  down  any  satisfactory  special  directions  applicable  to  all  cases. 
The  physician  must  consult  with  the  patient  and  i>ay  attention  to  his 
special  preference  and  antiimthies.    The  patient  t\t11  derive  uoassist- 
lince  from  short  general  rules  laid  down  during  his  visit  in  the  physi- 
c's office;  they  only  confuse  and  discourage  him.     Thedietefci. 
itment  of  such  an  individual  demands  the  sacrifice  of  time,  i»atieuc(\ 
.  thought.     But  it  is  only  in  the  l>eginning,  during  tlie  i>relimiuiiry 
:>Dsultations,  that  the  patient  should  be  allowed  to  give  expression  to 
is  wishes  as  to  the  daily  bill-of-fare;  this  responsibility  should  then 
taken  from  him,  for  it  would  only  annoy  and  worry  him  and  miglit 
[xeadily  excite  a  disgust  for  many  articles  of  fooil.     As  it  is  only  in 
fare  cases  that  the  domestic  kitchen  will  suffice  for  the  needs  of  the 
^patient  and  of  the  physician,  it  is  adWsable  that,  while  followiug  nut 
lie  strict  dietary  course,  the  patient  enter  a  hospital  or  some  private 
stilution  under  the  physician^s  direct  control,  at  least  for  the  first 
course.     During  this  ^leriod  the  physician  must  give  a  definite  i>re- 
ription  for  the  diet,  as  to  both  quality  and  quantity,  from  day  to 
%}\     The  patients  themselves  will  leam  how  thej'  should  live  dur- 
Qg  the  suljsequent  courses.     The  educational  side  of  such  a  course 
Ckf  treatment  in  an  institution  and  under  the  direct  supervision  of  the 
'  physician  is  not  sufficiently  appreciated.     It  is  as  beneficial  to  the 
dial>etic — mutatis  muiaudls — as  to  tin*  sufferer  from  gash'ic  troubles, 
pulmonary  phthisis,  neurasthenia,  etc. 

\\Tien  I  present  the  following  bill-of-fare,  I  do  not  contradict  what 
bas  just  been  said  as  to  the  impossibility  of  its  general  applicatiou. 
IB  given  only  as  a  sample  of  the  diet  for  oiie  day  in  a  special  case. 
loever  would  undei-take  the  direction  of  such  a  course  of  treatment 
[mat  study  special  works  dealing  with  the  compfjsition  of  nutritive 
ials,  must  make  special  culinary  studies,  and,  as  far  as  lie^  in 
-rer,  undertake  investigatious  himself  in  the  line  of  food  prt^p- 
In  the  way  of  explanation  I  would  refer  the  reader  to  Diet 
Fabios  L  and  IV.,  given  below.     The  dishes  there  given  and  other 
n  .     ■   <*  must  serve  as  the  main  reliance  in  pronding  for  the 
it  of  the  patient,     Ouly  in  CAse  of  necessity  may  some  of 
idiaheB  given  in  Table  II.  be  made  use  of.     In  general  the  **cure** 
^       irried  out,  the  fewer  are  the  concessions  made: 
-•*d  thei*e  is  uo  end  to  the  argument  and  to  entree 
penniifsion  to  indulge  in  one  or  the  other  special  dish* 

igly  to  be  n*comniended  that  the  physician  who  would 
AS  of  a  strict  dietetic  course  should  himself  try  living 
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for  a  time  under  the  same  regimen.     He  will  thereby  learn  mucli 
which  he  can  later  apply  to  the  advantage  of  his  patient. 

A  Sample  Bill  of  Fare. 

The  aim  is  to  provide  nourishment  to  the  value  of  2,500  calories, 
with  the  least  possible  ingestion  of  earbohydi'atea. 


8  o'fjlock.   first 
brefikfiisl, 

10:3*J  o^cliick, 
second  breakfast. 


12 :  30  o'clock, 
lyncheoii. 


5  o'clock,  tea. 


7 :  80  o*cIock, 
dinner. 


10  o'clock,  night 
cap. 


A I  hunt  ia. 

1  ICX)  gin.  bani , , 25 

}  1  Clip  *)f  tea ,...»*,.,,•. 

(  1  ghws  of  cognac. , . , , 

j3cg?8.. 14 

I  fried  in  10  gm.  bntttr . , 

15*J  gm.  cold  roust  meat ...,.,.,.      57 
May  on  mil  se  nmde  with  the  rolk  of 

one  e,u;g  aod  one  spoonful  of  nit.        ^ 
Haw  cucuniher,  with  5  gm.  vine- 
gar, one  spoonful  of  oil,  salt  and 

pepper ,.... 

I  r»  gni,  Gorgonzola  rht^e«e 4 

Ilaif-lNjltle  of  Moselle. . ,  _  _ 

1  cup   of  ccdttv.  with  one  t»hlc- 
spoonful  of  iTeam   

i  \  cup  of  tea  ... 

I  1  boiled  egg  . 7 

(  1  glass  cognac  . .  , 

1   cup  of  Ixjuillon,  with   15  gm, 

rparrow  , ,  _ 

80  gm.  b«>ilcd  salmon. ...,,..,...      18 
1^  to  ^  lb.  asparagus,  with  20  gm. 

butter,. 

'  30  gm.  smoked  ojl- tongue  ..,*,..       8 
lot*  gm.  capon ..................      17 

Salad,  with  5  gm,  vinegar  and  one 

sp^Knif  ul  of  oil .,,.,..». 

Half '  bottle  of  Bnrgundj 

\  1    glass  of    coirnac    with  s^-lt/er- 
'(      water 


Alcohol. 


8.5 


Cnlorfo 
valued. 

\     407 


25 


913 


144 


15 


1.074 


This  amount  of  nourishment  for  the  day,  containing  about  150 
gm.  albumin,  185  gra,  fat,  and  80  gm,  alcohol,  represents  in  round 
numbers  the  very  considerable  value  of  2,1K*0  calories,  it  therefore 
makes  allowance  for  the  possil>ility  that  all  the  dishes  will  not  be 
taken  in  the  prescrilnxl  quantity.  If  we  omit  tlie  alcohol  there  will 
still  remain  a  nutritive  value  of  about  2,375  calories.  As  to  the  rules 
for  comimting  the  calorie  values,  see  page  87. 

During  the  strict  dietary  course  the  patient  had  bettor  lead  a  quiet 
life,  avoiding  society  and  any  intellectiml  straiji  or  exciting  reading, 
and  limiting  his  bodily  exercise  to  a  walk  of  iin  hour  or  an  hour  and 
a  half  duration.  It  is  advisable  also  that  he  should  be  in  the  open 
air  ii§  muoh  as  possible,  sitting  on  the  veranda^  taking  his  daily 
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exercise  in  the  garden,  and  sleeping  with  open  windows.  The  use 
of  Carlsbad  or  other  &iaiikr  nuneral  waters  is  to  be  diacoutinued. 
As  a  drink  or  to  dilute  the  wine  any  indifferent  carbonated  water 
may  be  taken  in  desired  amount.  Any  strict  bath  treatment  is  to 
be  avoided,  A  warm  bath  t\^^ice  a  week  and  daily  spongings  with 
moderately  cold  water  are  advisable. 

Il  The  Did  In  tht  Inlet'vals. — At  the  end  of  this  period  of  "strict 
diet*'  breail  should  be  given  in  gradually  increasing  tiuautities  to  de- 
t-emiine  whether  the  patient's  limit  of  tolerance  is  essentially  raised. 
If  the  tolerance  is  much  greater  (which  it  seldom  is) ,  catbohydrates 
may  be  given  with  a  freer  hand  and  a  dietary  established  somewhat 
after  the  regulations  applicaVjle  to  the  milder  forms  of  glycosuria  in 
young  people.  Ordinarily  more  i-estrictions  are  called  for  than  in 
those  cases,  and  these  are  to  be  effected  in  the  following  way : 

It  is  immaterial  whether  glycosuria  returns  or  not  under  this  diet 
or  how  intense  it  is,  at  least  as  much  carbohydrate  is  to  \ye  allowed 
in  the  day,  in  addition  to  the  traces  always  present  in  meat  and  green 
vegetables,  as  is  contained  in  12()  grams  (4  ounces)  of  good  wheat 
bread  {(^6  gm.  carbohycbate) ,  This  is  tiie  average  amount  pennissi- 
ble  in  most  cases;  only  exceptionally,  when  careful  observation  for 
„  several  days  shows  that  glycosuria  is  absent  or  that  less  than  10  gm. 
agar  is  excreted  in  the  twenty-four  hours,  may  as  much  as  150  grams 
of  wheat  bi-ead  be  allowetl.  In  order  to  assure  an  average  calorie 
value  of  2,500  (see  p.  134)  the  ingestion  of  a  certain  quantity  of  fat 
must  be  absohitely  insisted  upon  (p,  153),  As  in  these  cases,  in  dis- 
tinction to  the  milder  forms,  milk  is  not  included  in  the  fixed  dietary 
rule  (see  the  section  on  Milk-cure,  below),,  and  as  the  body  derives 
Kttle  l^enefit  from  carbohydrate  as  a  foi>d,  the  fat  must  be  prescribed 
in  greater  quantity  and  under  another  form.  There  is  no  greiit  tliffi- 
cnlty  in  providing  a  suitable  ciuantity  of  fat  in  palatable  form,  if  the 
physician  will  devot*^  a  little  thought  to  the  matter  and  if  the  patient 
have  his  food  specially  prej^ared.  Of  course  special  directions 
lust  be  given  as  to  what  dishes  are  allowable  and  what  not,  and  in 
what  amount*?  Hour,  sugar,  stjirehy  vegetables,  etc.,  are  to  l>e  per- 
mitted (ace  1»g1ow)  .  If  under  these  favorable  circumstances  the  rule 
I  adhereil  to  thiit  every  dinh  mUst  cont^iin  as  much  fat  as  it  can.  and 
fet  be  palatable,  in  the  form  of  butter,  cream,  bacon,  olive  oil,  yolk 

egg,  marrow,  etc.,  the  imtient  will  receive  in  tliis  way  from  120  to 

'  gnimsof  fat,  having  a  vahieof  from  1,100  tol,40i)  calories,  a  day. 

additinn  there  is  the  butter  which  he  puts  on  his  bread  and  pota- 
toes, amounting  to  at  least  40  grams  a  day,  and  containing  35  grams 
of  fat  with  a  calorie  value  of  325.  If  the  diabetic  is  further  direc*ted 
to  drink  at  least  a  pint  of  light  or  moderately  heavy  wine  and  to  take 
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a  small  glass  of  cognac  or  old  whiskey  after  aoy  especially  fatty  food* 
he  will  easily  reach  an  amount  of  40  grams  of  alcohol  a  day,  repre- 
senting a  further  value  of  280  calories.  Lo  this  way  we  are  assured 
of  the  daily  ingestion  of  fooil  to  the  value  i>f  1,7()0  tn  2;(KX>  calories. 
The  necessary  remainder  t^411  bo  furnished  by  the  prot-eids  and  in  a 
small  measure  also  by  the  carboh\'drateH. 

The  diiScuIty  is  jL^ji't^iiter  if  the  iuod  cannot  l>e  sjieirially  prepared 
for  the  dial)etic.  The  dishes  then  come  to  the  table  prepared  with 
much  less  fat,  and  we  must  take  greater  pains  to  see  that  the  "*  irou 
rule**  as  to  fat  is  adliered  to.  I  woultl  recoDiniend  the  foIlcJwinK  pre- 
scription conceiiiing  the  addition  of  fatty  subst^mces  to  the  diet,  it 
being  of  coui"se  understood  that  they  are  subject  to  alteration  as  to 
quantity  and  cpiali ty  in  order  to  provide  for  variety  and  to  meet  in- 
dividual intlicatious : 

Butter:  100  grams  (3  ounces)  of  butter  {contfiining  85  grams  of  fat 
having  a  value  of  HIX)  calories)  must  be  weighed  out  every  luorniDgfor 
consumption  through  the  day.  The  patient  eats  it  as  he  will  on 
brefwij  potatc^es,  vegetables,  meat,  fish,  etc.,  either  in  solid  form  or 
melted,  according  to  the  nature  of  the  food  with  which  it  is  to  be  tiiken. 

Ollce  OH:  20  grams,  a  tablespoonful  (with  a  value  of  186  calories)* 
should  be  taken  on  salad  (lettuce,  chicor\%  cress,  cucumber,  tomato, 
red  cabbage^  etc.).  With  that  used  in  the  preparation  of  mayonnaise 
dressing  for  salad,  cold  meat,  lish,  lobster,  etc.,  the  total  amount 
will  easily  reach  40  or  50  grams  in  the  day.  In  that  case  it  may  be 
possible  to  omit  a  portitm  of  the  butter  or  btK'on. 

Baeon:  20  grams  (containing  15  grams  of  fat  with  a  value  of  140 
calories)  of  either  smoked  or  salt  bacon,  shoidd  be  used  in  frying 
eggs,  in  the  cooking  of  omelets,  or  in  the  preparation  of  various  meat 
and  vegetable  dishes. 

Elftjf:^ :  5  eggs  are  to  be  taken  jjrepared  in  various  wa\'s ;  five  me- 
dium-sized hen's  eggs  contain  about  35  grams  albumin  aud  27  grams 
fat,  and  have  therefore  a  value  of  390  calories. 

Jhohol:  About  40  grams  (an  equivalent  of  4  tid)lespooyfuls  of 
brandy  a  day)  under  various  forms,  with  a  value  of  280  calories. 

By  means  of  these  articles  the  body  wiU  receive  nuti'imeut  to  the 
value  ofabout  1,000  calories,  of  which  more  than  1,000  calories  wiU  be 
yielded  by  the  fat*  The  ingestion  of  these  considerable  (juantities  of 
fat  may,  as  I  have  often  con\inced  m^^self,  be  easily  eflected,  and  is 
not  seriously  contended  against  by  either  women  or  men  who  appre- 
ciate the  necessities  of  their  disease  and  are  iiieliued  to  yield  to  them. 

Up  to  the  pi-eseut  we  have  considered  only  the  permissible  quan- 
tity of  bread,  as  being  the  chief  and  most  important  i-epresentative  of 
carbohydrate  foods,  and  the  amount  of  absolutely  necessary  fat  that 
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is  to  be  taken.  The  other  articles  of  diet  may  be  grouped  under  the 
following  headings,  easily  oomprehensible  by  the  diabetic  and  by 
those  who  have  to  prepare  his  food: 

(1)  Unconditionally  Allowable  Foods, — ^These  are  free  from  carbo- 
hydrates or  contain  them  only  in  very  minute  quantities.  See  Table 
I.,  below. 

(2)  Foods  Fefmmsible  in  Moderate  Quantities, — ^The^  contain  car- 
bohydrate, but  so  little  in  proportion  to  the  mass  of  the  food  that  it 
need  not  l>e  taken  into  account  and  ealla  for  no  compensation  by  lim- 
iting the  amount  of  bread  permitted.  Some  of  the  foods  in  this 
group  are  proporti<jnally  richer  in  carbohydrates,  but  the  absolute 
amount  in  which  they  are  ingested  is  small.  Examples  of  dishes 
in  this  category  are  given  in  Table  II,  Three  or  four  of  these  arti- 
cle8»  in  the  amounts  given  in  the  table»  are  to  be  selected  for  the 
patient  each  day,  but  the  physician  must  use  his  own  judgment  in 
individual  cases  as  to  whether  to  aEow  a  larger  amount  of  each  dish 
or  a  greater  number  of  dishes  either  temporarily  or  permanently. 

(3)  Condiiiomdhj  Alloicahh  Fotxis, — These  for  the  most  part  con- 
tain  a  large  proportion  of  carlK^hydratee.  They  should  be  taken  in 
measured  quantities,  compensation  being  secured  by  reducing  the 
usual  allowance  of  bread.  The  relative  value  of  these  dishes,  aa  com- 
pared with  bread,  is  given  in  Table  IH, 

(4)  EspeeiaUy  Valuable  Foods, — ^Tliese  are  serviceable  because  of 
their  large  proj>ortion  of  albumin  and  fat  and  their  correspondingly 
high  calorie  value.  Some  of  them  contain  smaU  amounts  of  carbo- 
bydratea.     A  list  of  them  will  be  found  in  Table  TV*, 

The  dietetic  rules  just  given  are  undoubtetUy  applicable  for  the 
most  part  to  the  longer  intervals  l>etween  the  periods  of  strict  diet. 
Both  patient  and  cook  soon  learn  from  them  to  pay  attention  to  the 
quality  as  well  as  the  quantity  of  food.  The  patient  should  naturally 
have  as  Uttie  as  possible  to  do  with  the  weighing  and  measuring  of 
his  food,  and  for  this  the  cook  must  be  made  res|x>nstble.  Thia  can 
easily  be  done  in  every  well*regulated  household^  although  it  de- 
mands increased  work  and  presupposes  the  exercise  of  loving  watchful- 
ness. It  will  also  be  ueceesaiy,  in  all  but  the  mildest  cases  of  glyco- 
suria, to  prepare  certain  dishes  expressly  for  the  patient* 

The  question  of  a  milk  <liet  demands  a  few  words*  From  the 
data  given  in  Table  IH.  it  follows  that,  if  desired,  a  portion  of  the 
allowance  of  bread  may  he  reidaced  by  milk, — for  example,  a  litre  of 
milk  may  be  substitutoil  for  50  grams  of  bread*  Many  patients  ar© 
glad  of  this  permission  and  avail  themselves  of  it  for  long  periods  or 
IK^rrannently.  But  t<i  the  majority  the  remaining  allowance  of  bread 
seems  too  small^  esr>ecially  when  the  gratification  of  a  desire  for  va- 
Vol.  U,— n 
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riety  demands  a  further  curbiilment  of  the  pexmissible  quantity. 
These  diificiilties  may  be  considerably  lessened  if  the  patient  is  con- 
tent to  use  aleuronat  bread,  which  contains  mnch  leBB  starch »  The 
allowance  of  carb^^hydrates  may  then  be  ai>portioocd  as  follows : 

1  litre  of  milk,  ec|uivalent  to  50  gramn  of  bread. 

100  grams  of  aleiirooat  bread,  etjuivaleut  to  50  grams  of  bread. 

Other  dishes  selected  fi"om  Table  III.»  as  for  exami»le: 

90  grams  of  new  potatoes,  ecjuivalent  to  25  grams  of  bread ;  giv- 
ing a  total  amount  et[uivalent  to  125  grams  of  bread. 

At  other  timey  it  may  \je,  advisiible  to  give  the  total  amount  of 
permissible  carbohydrates  in  the  form  of  milk;  for  example,  iiLstead 
of  150  grams  of  bread  the  t)atieut  may  drink  three  litres  of  milk  a 
day,  in  which  case  the  ilishes  from  Tables  I.,  II.,  andlTV^  only  are  to 
be  allowed*  Those  "  milk-cures"  to  which  we  have  referred  before  in 
considering  the  treatment  of  the  mild  forms  of  glycosuria  in  young 
persons,  are  esi>ecially  to  l^e  recommended  in  greatly  weakened  indi- 
viduals and  those  suffering  from  grave  complications.  They  should 
not  be  continued  in  general  longer  than  three  or  four  weeks  at  a  titne, 
and  are  best  instituted  during  the  patient's  stay  iii  the  country  or  in 
the  mountains. 

Geucfxtl  Comiderations, — As  regards  the  management  of  the  case 
in  other  respects,  the  general  rales  laid  down  in  a  pre^^ous  section 
(p.  142)  are  to  be  followed.  It  is  to  be  remarked  especially  that 
these  patients,  even  more  than  those  suffering  from  mild  forms  of 
glycosuria,  are  to  be  guarded  against  energetic  "cures"  and  over- 
taxing of  the  bodily  or  mental  strength.  Long  rests  and  freedom 
from  business  cai-es  are  to  be  taken  seveml  times  a  year.  A  moderate 
course  of  some  alkaline  sulphur  water  (Carlsbad)  is  often  of  great  ad- 
vantage and  is  best  taken  after  a  course  of  strict  dieting.  It  has 
already  been  said  that  it  is  better  to  discontinue  the  use  of  mineral 
waters  of  this  sort  during  such  a  course.  For  other  considerationa 
applicable  to  this  class  of  cases  see  page  154. 

3,  Severe  Forms  of  Glycosuria, 

tinder  this  heading  are  grouped  those  cases  in  which,  in  spite  of 
a  continued  diet  as  free  as  possible  from  carbohydrates,  sugar  is  con- 
stantly excreted  in  the  urine.  In  order  to  stop  the  glycosuria  entirely 
the  proteids  must  be  restricted  as  well  as  the  carbohydrates,  or  even 
a  complete  fast  may  be  necessary*  These  cases  ai-e  met  with  usually 
in  early  life  and  are  seldom  seen  after  the  fortieth  year.  There  is 
ordinarily  emaciation  as  well  as  bodily  and  mental  sluggishness. 
Complications  are  frequent,  and  the  course  of  the  disease,  even  under  ^ 
the  best  therapeutic  management^  is  steadily  toward  a  fatal  ii^sue  at 
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i  and  of  a  few  months  or  years.  Careful  dietetic  treatment,  bow- 
erer,  in  conjunction  with  other  appropriat©  measures  may  un doubt- 
edly,  in  a  large  number  of  cases,  retard  the  progress  of  the  disease, 
prevent  many  a  complication,  and  delay  the  fatal  issue  for  months  or 
years. 

As  ref?ards  the  dietetic  treatment,  the  same  rules  are  to  be  followed 
in  principle  jis  in  the  niiinagement  of  the  cases  just  considered*  Here 
also,  and  in  still  greater  degree,  c-arbohydrates  are  little  more  than 
waste  material  as  regards  nutrition  (see  p.  135),  they  aggravate  the 
dialietic  distui'bance  (p*  137),  aud  yet  cannot  be  x>ermaneutly  dis- 
pensed with  (p.  l-K)).  They  are  always  to  be  regarded  as  incidental 
articles  of  diet  or,  as  it  were,  luxuries. 

It  is  advisable,  a  careful  watc*li  being  kept  on  the  fluctuations  of 
toleration,  to  order  the  diet  after  the  following  plan :  At  least  three 
times  in  the  year,  if  possible  quarterly ,  the  patient  must  be  subjected  to  a 
CfMtrse  (if  Htriri  dittanj  treatment, 

a.  The  Period  of  Strict  Diei. — This  differs  from  the  similar  course 
feoommended  in  the  treatment  of  cases  falling  in  the  preceding  cate- 
gory in  that  (1)  its  duratitin  should  be  four  weeks  instead  of  three, 
anil  (2)  there  must  be  much  more  strictness  in  the  choice  of  food  al- 
lowed* Only  in  cases  of  the  greatest  necessity  should  one  or  two  of 
the  dishes  given  in  Table  11,  be  conceded,  and  as  a  mle  the  choice 
should  be  made  from  the  lists  in  Tables  I.  and  IV.  As  regards  the 
etlncational,  technical,  and  culinary  asjjects  of  the  course  the  reader 
is  referred  to  the  remarks  on  page  157, 

During  the  period  of  strict  diet  the  di'inking  of  mineral  waters  is 
to  be  discontinued ;  the  patients  had  better  enter  a  hospital  or  private 
institution,  give  up  while  there  all  mental  and  bodily  work,  sit  in  the 
open  air  as  much  as  possible,  take  short  walks  of  fifteen  minutes' 
duration,  and  occasional  drives. 

b,  Thv  Ditt  in  t/ie  Inter vah. — ^During  this  time  carbohydrates  in 
restricted  quantities  are  to  be  allowed.     When  we  have  no  reason 

Lto  fear  dis«ibedience  or  deceit  on  the  part  of  the  patient,  we  must, 
ipite  all  theoretical  opposition,  permit  the  use  of  carbohydrjites  to 
almost  as  great  an  extent  as  in  the  case  of  the  i>atients  in  the  preced- 
ing category  who  are  suffering  from  the  moderately  severe  forms  of 
glycosuria. 

The  diet  will  thei*efore  be  composed  from :  Table  I.,  in  any  desii-ed, 
but  always  in  large,  amount;  Table  11,,  three  or  four  articles  in  the 
quantity  there  prescribed;  Table  EH,,  in  amounts  equivalent  in  value 
to  from  80  to  120  grams  of  white  bread.  The  less  of  these  we  can 
9l  along  with,  the  better.  It  is  well  to  vary  the  amount  of  fixnl  of  tliis 
giving  now  more,  now  less.     As  regards  the  use  of  milk,  what 
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was  said  in  speaking  of  the  moderately  severe  forma  of  glycosuria 
holds  ec^iially  good  hei'e. 

In  order  to  assure  the  necesHary  consuniption  of  fat  we  must  es- 
tablish here  also  an  **iron  rule''  as  to  the  daily  amount,  taking 
the  table  given  on  page  160  as  a  basis  and  making  whatever  altera- 
tions may  seem  to  be  indicated  in  special  cases.  It  is  even  more 
necessary  here  to  devote  especial  thought  to  the  best  means  of  tnain-  * 
taining  permanently  the  ingestion  of  fat  at  the  desired  figure,  for  fat 
is  for  these  patients  the  only  thing  U]>ou  which  they  can  rely  to  main- 
tain their  strengtii  and  prolong  their  lives. 

It  is  also  advisable  to  give  these  patients  a  larger  amount  of  alco- 
hol than  we  should  prescribe  in  the  case  of  mihl  forms  of  glycosuria. 
We  may  go  as  high  as  80  grams  of  alcohol  a  da^-,  such  a  dose  being^ 
justitied  by  the  greater  ingestion  of  fat,  the  tendency  to  heaii  failure, 
and  the  general  nervous  exhaustion.  Naturally  the  alcohohc  bever- 
ages which  contain  no  sugar  are  to  be  selected.  Their  percentage  of 
alcohol  is  given  in  the  table  on  page  14!J.  I  prefer  to  distribute  the 
total  amount  of  alcohol  through  the  day  as  follows : 

With  the  luncheon,  one  pint  of  Moselle  (containing  about  25  gm. 
alcohol) . 

With  the  dinner,  one  pint  of  good  old  Burgundy  (30  to  35  gm. 
alcohol) , 

Three  or  four  times  a  day,  a  liqueur-glass  of  brandy  or  whiskey 
with  carbonated  water  or  tea  (containing  in  all  from  20  to  30  gm. 
alcohol) . 

These  patients  need  to  be  protected  in  every  possible  way.  Mus- 
cular exercise  may  and  indeed  should  be  carried  to  a  greater  extent 
during  the  intenals  of  strict  dietary  ti'eatment,  but  caution  in  this 
respect  is  always  necessary.  Any  occupation  which  calls  for  exhaus- 
tive bodily  or  mental  labor  should  be  given  up  or  at  least  be  essen- 
tially lightened, 

Warm  baths  of  fifteen  minutes*  duration  two  or  three  times  a 
week  are  very  useful ;  they  should  always  be  immediately  followed 
by  rest  in  bed. 

Once  or  twice  a  year,  after  the  period  of  stiict  diet,  the  patienta 
should  take  a  course  of  alkaline  snli>hur  waters,  or,  when  exhaustion 
is  pronounced,  of  alkaline  muriatic  waters.  But  we  must  not  look  for 
very  grejit  results  from  such  a  course  in  these  cases. 

VI.  Treatjiext  of  Complications. 

1.  Gemral  litdes.—Thp^  complications  are  in  general  to  be  treated 
according  to  the  indications  which  they  themselves  ofler;   this  is 
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especially  true  us  regai*ds  surgical  inten-'ention.  Still  it  is  to  te  re- 
membered that  many  complications  resulting  from  the  poor  nutritive 
conditions  are  most  successfully  met  by  the  hygienic  and  dietetic 
treatment  of  the  glycosuria.  I  have  dwelt  ujvon  this  fact  rei>eatedly 
in  previous  chapters*  In  general,  therefore,  the  complications  call  for 
no  change  in  the  rules  laid  down  in  the  preceding  sections^  except  in 
so  fai*  as  they  demand  a  more  careful  and  strict  carrying  out  of  the 
same.  The  frequent  occiirrenoe  of  complie^itions,  dependent  for  their 
origin  upon  the  primary  disease,  will  lead  lis  accoriliug  to  circum- 
stances to  institute,  even  in  the  mild  forms  of  glycosuria,  the  general 
line  of  treatment  suitable  for  the  meilium  or  severe  forms.  A  more 
striet  therapy  is  called  for  esi^eciaUy  in  those  cases  in  which  oljstinate 
fumnculosis,  which  does  not  yield  U^  the  most  painful  cleanliness  and 
the  most  careful  local  treatment*  badly  healing  wounds,  disturbances 
of  vision,  neuriilgia  and  inflammation  of  the  peripheral  ner^'^es,  a  ten- 
dency to  gangrene,  etc. ,  are  present. 

The  success  attending  these  measures  often  puts  in  the  shade  all 
the  results  obtained  by  drugs,  electricity,  massage,  and  the  like, 
While  we  follow  the  general  dietary  rules — restriction  of  carbohy- 
drates and  increase  in  the  tiuantity  of  fat,  proteids,  and  alcohol — in 
combating  the  complications,  we  do  so  partly  on  purely  empirical 
grounds.  The  improvement  in  the  nutritive  conditions  certainly  con- 
tributes to  the  success  of  these  meiisures,  and  i>erhap8  also  the  reduc- 
tion of  hyperglyca^mia  may  have  something  to  do  with  it;  but  this  is 
purely  hypotheticaL 

The  treatment  of  many  complications  has  been  already  briefly  but 
8iifl5eiently  considereil.  In  some  jjlaces  I  subjoined  the  therapeutic 
remarks  to  the  description  of  the  diseases  themselves.  See  especially 
tiie  sections  on  complicating  affections  of  the  skin  and  mouth.  A 
few  iKDints  require  particular  mention, 

2.  (Hasiro-itikstmal  Catarrh. — This  is  a  very  grave  occuirence  and 
one  that  is  full  of  danger  to  every  sufferer  from  diabetes  (see  page 
105).  To  arrest  its  progress  as  speedily  as  possible  it  is  ad%nsable 
to  prescribe  a  fast  for  a  day  or  two  at  the  very  beginning,  a  measure 
which  experience  has  shown  to  be  productive  of  the  best  therapeutic 
results  in  tliis  form  of  tlisease.  But  as  diabetics,  who  are  at  the  same 
time  emaciated,  have  very  weak  powers  of  resistance  and  are  exposed 
to  tlie  danger  of  exhaustion  through  fasting,  we  must  resort  at  the 
same  time  to  very  enei^etic  stimulation — red  wine,  which  contains 
tannin,  in  doseis  of  1^  to  2^  pints  a  day,  diluted  with  boiled  water  to 
control  the  thirst,  gives  the  best  resiUts  in  these  cases.  A  cautious 
use  of  opium  may  also  be  made.  The  opposite  mode  of  treatment 
witli  i»iirk.^utive  doses  of  calomel,  given  with  a  view  to  intestinal  dis- 
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infection^  is  less  certain  io  its  results,  very  weakenings  and  should  be 
instituted  only  in  tlie  ca«e  of  robust  individuals.  In  debilitated 
patients  it  ratber  provokes  what  it  is  our  object  to  prevent,  namely, 
collapse  and  c*oma. 

3.  Operatiee  Measnrts. — As  far  as  possible  operations  should  V»e 
Avoided,  for  wounds  heal  badly  and  readily  Vjec^onie  a  Htiiiiing-point 
lor  widespreading  gangrene.  I  would  espeoially  emphasize  the  aij- 
plieation  of  this  rule  in  the  tre^itment  of  boils  in  dial>etic  patients. 
A  Nestor  of  Cierman  surgery  said  recently  that  he  regarded  it  as  an 
especially  difficult  bisk  to  restrain  imi»etuous  surgeons  from  the  opera- 
tive treatment  of  boils.  11  the  knife  had  better  be  laid  aside  in  the 
treatment  of  boils  in  general,  it  certainly  should  be  when  they  ot»eur 
in  the  coui-se  of  diabetes.  Furuncles  disapiwar  rapidly  as  a  rule 
upon  the  institution  of  a  suitable  diet,  combined  with  the  local  ap- 
plication of  compresses  wet  with  a  mild  antiseptic  (boracie  acid)  solu- 
tion. Of  com-se  this  warning  should  not  prevent  our  resort  to  the 
knife  in  the  case  of  deejier-seated  inflammations,  such  as  carbuncles 
ami  phlegmons  following  boils. 

The  fear  of  an  o|)eration  is  the  more  justifiable  the  weaker  the 
patient  is  and  the  more  pronounced  are  other  trophic  disturbances. 
Besides  the  local  dangers  connected  with  the  operation  wound,  the 
narcosis  itself  is  io  be  feared.  In  any  c^aso  chloroform  should  not  lie 
employed  as  the  anjosthetie,  since  it  endangers  the  integrity  of  the 
heart,  the  resisting  ]>owers  of  whiclrare  ah*eady  greatly  depresse*!  in 
diabetes.  It  is  Iwitter  to  use  ether  with  the  |irevious  administration 
of  morphine.  Besides  the  accidents  liable  to  (xscnir  during  the  nar- 
cosis, there  seems  to  be  not  infrequently  a  special  tendency  to  coma 
excited  by  the  anaesthetic  (Becker*'). 

In  tolerably  severe  cases  the  surgeon  should  not  immediately  pro- 
ceed with  an  operation  which  may  be  in<licated,  but  should  rather, 
where  possible,  postpone  it  until  after  a  two  weeks*  course  of  a  strict 
fat-aud-flesh  diet. 

4.  Puhnoiiffnj  Phthms. — This  complication  should  not  cause  any 
relaxation  in  the  earning  out  of  tlie  suitable  dietetic  [)rinciph*s,  but 
rather  demands  greater  strictness  and  esi)ecially  the  greatest  possible 
increase  in  tlie  amount  of  fatty  food  with  the  ad^lition  of  cousiderable 
quantities  of  alcohol.  It  is  advisable  that  the  patients  should  re- 
Bide  in  places  where  the  climate  is  mild  rather  than  in  those  lying  at 
high  elevations  where  the  air  is  raw,  and  treatment  in  a  sanittrium 
is  preferable  to  a  stay  in  one's  own  home  or  in  an  hotel.  Certain 
hydrotherapeutic  measures  of  a  mild  character  may  lie  ciiutiously 
instituted;  dial>etics  with  phthisis  are  individuals  demanding  the 
greatest  protection  against  injurious  luiluences.     The  use  of  creosote 


OF  COMPLICATIONS. 


167 


ad  guftiacol  is  to  be  recommended,  but  tuberculin  seems  to  me,  from 
the  results  of  observations  made  three  years  ago,  to  Ije  of  very  doubt- 
fid  adnsabilitv  in  cases  of  dialietes.  In  general  tlie  results  of  treat- 
ment of  pulmonary  tuberculosis  in  diabetics  are  very  uasatisfactory. 
And  this  offers  a  still  stronger  reason  for  cai-e  on  the  part  of  the 
physician  in  guarding  his  jjatieut  against  infection  Math  tul>ercle 
bacilli,  on  the  one  himd  by  removing  him  fi-om  an  infectetl  neighlx>r- 
hood  and  on  the  other  by  maintaining  the  general  nutrition  at  the 
highest  possible  point. 

Diabetic  Coma. — In  many  cases  there  is  a  prodromic  period  indi- 
cating the  approaeh  of  coma ;  this  time  is  to  be  employed  in  taking 
prophylactic  measures  which  seem  often  to  be  successful. 

a^  The  form  of  nourisliment  must  be  varied  in  different  ways  ac- 
eortling  to  the  nature  of  the  case.  If  the  thi'eatened  patient  has  been 
taking  carb^^hydrates  in  considerable*  quantity,  they  must  Ik?  greatly 
reduced  and  replaced  by  added  amouiits  of  proteids  and  fat.  On  the 
other  hand,  if  the  patient  has  been  aV»staining  strictly  from  carbo- 
hydnites  it  will  be  advisable  to  i>ermit  their  use.  The  mere  fact  of  a 
change  seems  to  lie  more  important  than  the  direction  in  which  this 
change  is  made. 

h.  Large  amounts  of  alcohol^  given  in  divideil  doses  throngh  the 
^y»  are  neo^sary. 

.     c.  Constipation  must  be  relieved  by  mild  laxatives,  but  the  use  of 
drastic  pui'gative^s  is  to  he  condemned, 

f/.  Acting  ui>ou  a  theory,  which  is  doubtful  yet  worthy  of  atten- 
tion (acid-intoxication — ^see  p.  95),  large  dose«  of  alkalies  have  been 
recommended;  for  example,  fi  or  8  grams  of  bicarbonate  of  sodium  a 
day  added  to  one  or  two  liottles  of  Vichy  or  Neuenahr  water. 

In  the  actual  presence  of  true  coma  we  are  very  helpless.  Intra- 
venous injecticms  of  alkalies,  recommended  on  theoretical  grounds, 
have  been  found  practically  to  l)e  of  no  value.  I  once  saw  a  most 
suqirising  result  from  the  recently  recommended  intravenous  injec- 
tion of  a  litre  of  a  0.6  |>er  cent*  salt  solution,  in  dividetl  doses  of  250 
grams  given  at  inter\^als  of  four  hours.  The  diminislie<l  urinary  se- 
cTetion  increased  remarkably,  and  consciousness  returned — though 
only  temporarily.  I  would  i*ecommend  a  further  trial  of  this  pi-oo©- 
dure,  which  is  certainly  rational,  having  the  effci:*!  of  promoting  dium- 
sis  and  washing  out  of  the  system  any  toxic  substances  which  may 
be  present.  After  this,  injections  of  camphor  and  ether  give  most 
promise;  they  are  at  least  indicated  by  one  sympt<im,  which  is  seldom 
absent  in  diabetic  coma,  namely^  weakness  of  the  heart. 
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Diet  Tables, 

Conoeming  the  use  to  be  made  of  these  tables  enough  has  been  j 
said  in  the  ]jreceding  sections  (see  especially  p.  101).  We  have  there 
seen  for  what  cases  and  with  what  object  the  division  of  the  articles 
of  diet  into  si3eoial  groups  is  necessary.  The  reader  wiU  of  course 
understand  that  the  expressions  "allowable/*  "conditionally  allow- 
able/' etc.,  are  only  i-elative,  and  that  articles  which  are  ** condition- 
ally allowable'*  in  the  case  of  one  patient  may  fall  into  the  division 
of  **  unconditionally  allowable"  in  that  of  another* 


Taule  I. 
FtTBt  Group:  UnconditmmUy  Alhwahk  Fttods, 

Fr&h  meat:  All  the  muscular  parts  of  the  ox,  calf,  sheep,  pig, 
horse,  deer,  wild  and  domestic  birds — ^ roast  or  boiled,  warm  or  cold, 
in  their  own  gravy  or  with  mayonnaise  sauce. 

Internal  parts  of  animals:  Tongue,  heart,  brain,  sweetbi*eadfl, 
kidneys,  marrow4x>nes— served  with  non-farinaceous  sauces. 

Preserveti  meats :  Dried  or  smoked  meat,  smoked  or  salt  tongue, 
ham,  smoked  breast  of  goose,  American  canned  meata,  AustmUan 
oomedbeef. 

Fresh  Jish:  All  kinds  of  fresh  fish,  boiled  or  broiled,  prc]iurf  d  with- 
out bread-crusts  or  ci*acker-meal,  and  sened  with  any  kind  of  non- 
farinaceous  sauce,  preferably  melted  butter. 

Preserved  Jhh:  Dried  fish,  salt  or  smoked  fish  such  as  codfish, 
haddock,  lierring,  raackereb  flounders,  salmon,  surdellf^n,  sprats, 
eels,  lampreys,  etc, ;  tinned  fish,  such  as  sardines  in  oil,  anchovies, 
etc. 

Fish  derivatives :  Caviar,  c^^d-liver  oil 

SheHfish :  Oysters,  mussels,  and  other  bivalves,  lol>ster»  crayfish, 
cmbe,  shrimps,  turtle. 

Meat  extmcts !  Meat  peptones  of  aU  kinds, 

Eggs^  raw  or  cooked  in  any  way,  but  without  any  admixture  of 
flour. 

Fats  of  all  kinds,  animal  or  vegetable. 

Fretih  vegetables :  Green  lettuce,  endives,  cress,  spinach,  cucumbers, 
onions,  leeks,  asparagus,  cauliflower,  red  and  white  cabbage,  sorrel, 
French  beans.  The  vegetiibles,  as  far  as  they  are  suited  to  this  mode 
of  preparation,  are  best  cooked  with  meat  broth  or  a  solution  of  Lie- 
big's  extract  and  salt,  and  covei-ed  identifuUy  with  Imtt^r,  lard,  suet, 
or  goose  fat     The  atlditiou  of  flour  is  not  permissible. 
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Prtserved  vegetables :  Tmned  asparagus,  French  beans,  pickled  cu- 
^xunbera,  in  brine  or  vinegar^  mixed  pickles,  sauerkraut,  olives. 

Spi4:e8:  Salt,  wliite  or  black  peppor,  Cayenne  pepper,  curry,  ein- 
^^^3aaraon,  cloves,  nutmeg,  English  mustiird»  salTron,  aniseseed,  caraway- 
«eed,  parsley,  dill,  borage,  pimpernel,  laurel,  capera,  chives,  garlic, 
etc.  Many  of  these  spices  contain,  indeed^  a  rather  large  percentage 
of  carbohyilrates,  bat  they  are  added  to  the  food  in  such  small  quan- 
tities that  this  may  be  disregarded. 

Soups:  Clear  soups  and  broths,  with  or  without  eggs,  marrow, 
fresh  or  diied  vegetables  (Julienne),  clear  turtle  soup,  etc, 

Chefse :  Sfcracc^hiuo,  Neufchatel,  old  Caraembert,  Goi^gonzola,  and 
all  other  fatty  or  so-called  cream  cheeses. 

Becerages:  All  kiuds  of  natural  or  artificial  carbonated  waters, 
either  clear  or  with  lemon  juice  and  saccharin  or  glycerin,  or  with  rum, 
eogDac%  whiskey,  arrack,  cherry  brandy,  plum  brandy,  Nordhauser 
rye  whiskey,  etc.  Light  Moselle  or  Rhine  wines,  claret,  or  Burgundy 
in  amounts  prescribed  by  the  physician.  Coflfee,  black  or  with  cream, 
witliout  sugar  but  sweetened  with  saccharin  if  desired.  Tea,  clear 
or  with  cream  or  rum. 

Table  H. 

Sff^nd  (Mmp:  Frtods  PermismbU  in  Modetxiie  QaantUies, 

Tliese  contain  carbohydrates*  but  so  little  that  they  need  not  be 
considered,  and  demand  no  compensation  by  a  reduction  in  the  allow- 
ancse  of  bread.  Some  of  the  articles  contain  a  rather  large  percentage 
of  carbohydrates,  but  the  absolute  quantity  in  which  they  are  con- 
sumed is  small 

Tlie  amoiinte  here  given  have  been  fixed  by  practical  exj>erienc©, 
and  it  wall  seKlom  lie  found  necessary  to  increase  them.  Of  the 
ilishort  here  given,  when  they  are  allowed  at  all,  only  a  few  (from  two 
to  (our)  are  to  be  selected  each  day.  It  is  x>os8ible  in  this  way  to 
secure  a  great  variety  in  the  patient's  dietary. 

Iu(t*rnal  jKirtH  of  animals:  Calves*  liver,  giblets,  up  to  100  grams* 

Saumijes :  Liver  sausages,  preferably  the  fatter  kinds,  liver  sausage 
with  truffles,  black  pudding,  60  grams*  Meat  sausages,  80  grams. 
German  sausages,  Frankfurter  sausages,  and  the  like,  brawn,  head* 
cheese,  sausage-meat  balls,  100  grams* 

Pfittiea:  Pate  de  foi  gras,  potted  beef,  ham,  t*>ngue,  salmon,  lob- 
ster, ancliovies,  etc.,  one-half  to  one  tablespoonful. 

English  muces,  such  as  Worcestershire,   Haney,  l>eefsteak,  an- 

»Ty,  lobster,  shrimp.  India  soy,  China  soy,  one  teaspoonfuL 

Cream,  from  four  to  blk  tiibIes[>ooufuls  a  day. 
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Cacao,  prepared  without  sugar,  25  grams» 

Cheese :  Emrnentlial,  Romadur,  60  grams ;  Gen^ais,  Stilton,  Brie, 
Holland,  Gruyei-e,  50  grams;  Edam,  Cheddar,  Gloucester,  licxjuefort, 
Parmesan,  30  grams ;  Cheshire,  2;5  gramn. 

Vcffefahks  (prepared  without  Hour  nr  sugar) :  5  Teltower  turnips; 
Bakifj,  turaip-rooted  celery,  turnip  cabbage,  i>umi)kiii,  2  tables[>ooii- 
fuls;  greeu  peas,  beans,  earr*)ts,  Binissels  sprontn,  1  tablespoon! ul ; 
IJ^  artichoke;  1  truffle;  5  medium-sized  champignous;  1  tablesx>ooD- 
fuJ  of  morels  or  other  etlible  mushrooms. 

Haw  vcyetabks:  8  railishes;  2  sticks  of  celery;  2  medium-sized 
tomatoes. 

Kuta:  2  walnut**;  0  hazelnuts;  3  almonds;  a  thin  slice  of  cocoa- 
nut  ;  8  Brazil  nuts. 

Fresh  fruits :  One  fliin  slice  of  melon ;  one  small  tart  apple ;  one  or 
one  and  a  half  peach ;  one  spoonful  of  rasplwn*ies  or  8trawl>erries ; 
4  siKKjnfuls  of  currants ;  6  gi^een  gages ;  12  chemes ;  half  a  medium- 
sized  pear ;  corresponding  amounts  of  other  fresh  fruits. 


Table  HI. 
Tfitrd  Group:    Condtiionally  AUowable  Foods. 

The  condition  under  which  dishes  from  the  following  table  are 
permitted  is  that  an  equivalent  shall  lie  deducted  from  the  allowance 
of  bread.  The  amounts  given  lielow  are  the  (equivalents  of  50  grams 
of  white  bread,  containing  alxiut  *M  grams  of  starch.  Advantiige  is 
taken  of  the  fact  that  larger  amounts  of  ceiiain  carljohydrates  (caue 
sugar,  milk  sugar,  fruit  sugar,  etc.)  may  l>e  allowed  than  of  starch. 
Some  of  the  dishes  given  in  the  preceding  table  appear  again  here 
because,  if  they  are  eaten  in  larger  quantities,  an  account  must 
be  taken  of  the  carbohydrate  which  they  contain. 

1  litre  of  milk  (sweet,  sour  or  buttermilk), 

H  litre  of  kumyss  (prepared  in  the  lliissian  way). 

1  to  li  litre  of  kejihyr  (fermented  for  at  least  two  days  and  pre- ' 
pareil  without  the  addition  of  sugar). 

1  liti*e  of  cream. 

60  gnuns  of  r>*e  bread,  graham  bi-ead,  or  Hamburg  pumpernickel. 

ftS  grams  of  Westphalian  pumpemiekeL 

100  grams  of  aleuronat  bread,  prepared  after  Ebstein's  formula 
(oont^iiuing  27.5  per  cent,  of  carbohydrate  and  32  x^r  cent,  of  vege- 
table allmmin;  the  aleuronat  bi'eads  are  very  variably  compoimded). 

35  grama  of  srwiebaek  and  simple  coffee-cakes  (made  without 
sugar). 

30  gramB  of  English  cakes  of  various  sorts. 
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30  grams  of  "eicLel  cacao"  (StoUwerck's). 

50  grams  of  chocolate  (Stollwerck's) . 

40  grams  of  chocolate  (French  make). 

40  grams  of  chestnuts  shelled,  or  60  grams  unshelled. 

35  grams  of  cane  sugar,  brown  sugar,  or  rock  candy. 

35  grams  of  sweet  presences. 

40  grams  of  fruit  sugar. 

40  grams  of  milk  sugar. 

50  grams  of  fruit  jam. 

40  grams  of  honey. 

40  grams  of  flour,  wheat,  rye,  barley,  buckwheat,  millet,  or  oat, 
or  corn-meal. 

45  grams  of  bean,  pea,  or  lentil  flour. 

35  grams  of  starch  preparations,  potato,  wheat,  or  rice  starch, 
tjipioca,  sago,  maizene,  mondamin,  etc. 

35  grams  of  rice. 

35  grams  of  farinaceous  preparations,  nudel,  maccaroni,  oatmeal, 
grits,  barley. 

50  grams  of  lentils,  i>eas,  beans,  weighed  dry. 

100  grams  of  green  peas. 

180  grams  of  new  potatoes. 

140  grams  of  winter  potatoes. 

120  grams  of  apples,  pears,  green  gages,  plums,  damsons,  mira- 
belles,  apricots,  cherries,  grapes. 

200  grams  of  strawberries,  raspbemes,  gooseberries,  mulberries, 
currants,  l)lackl>oiTios,  whortleberries,  blueberries. 

3  poaclies. 

40  grains  of  raisins  or  dried  dates. 

50  grams  of  figs. 

3  bananas. 

A  liandful  of  walnuts,  hazelnuts,  almonds,  or  Brazil  nuts. 

J  litre  of  boor  of  any  sort. 

J  litn*  of  swoot  wino. 

T.VBLE   IV. 

Fofoik  Grotip:    Especially   Valuable  Foods, 

Tlie  great  value  of  the  following  articles,  of  which,  however,  there 
is  but  a  small  choice,  is  due  in  part  to  the  high  percentage  of  albumin 
and  in  part  to  that  of  fat.  The  proportion  of  albumin  and  fat  is 
given  for  each  100  grams  of  the  food  substance.  Some  contain  car- 
l>oliydrates  also,  the  percentage  of  which  is  given  for  the  sake  of 
completeness,  but  its  nutritive  value  is  not  counted 
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was  said  in  speaking  of  the  moderately  severe  forms  of  glycosmia , 

hoick  equally  good  here. 

In  order  to  assure  the  necesfiary  consomption  of  fat  we  must 
tabiish  here  also  an  "iron  rule"  as  to  the  daily  amount,  tali 
the  table  given  on  page  160  as  a  baais  and  making  whatever  altera- 
tions may  seem  to  be  indicated  in  sjieeial  cases.  It  is  even  more 
necessary  here  to  tfevote  especial  thought  to  the  best  means  of  main- 
taining x>ermanently  the  ingestion  of  fat  at  tlie  desired  figure,  for  fat 
is  for  these  patients  the  only  thing  upon  which  they  can  rely  to  main- 
tiiin  their  strength  and  prolong  their  lives. 

It  is  also  advisable  to  give  these  r>atients  a  larger  amount  of  alco- 
hol than  we  should  pre8cril>e  in  the  case  of  mild  forms  of  glycosuria. 
We  may  go  as  high  as  80  grams  of  alcohol  a  day,  such  a  dose  being 
justified  by  the  greater  ingestion  of  fat,  the  tendency  to  heart  failure, 
and  the  general  neiTous  exhaustion.  Naturally  the  alcoholic  bever- 
ages which  contain  no  sugar  are  to  l>e  selected.  Their  percentage  of 
alcohol  is  given  in  the  table  on  page  142.  I  prefer  to  distiibute  the 
total  amount  of  alcohol  through  the  day  as  follows : 

With  the  luncheon,  one  pint  of  Moselle  (containing  about  25  gm. 
alcohol). 

With  the  dinner,  one  pint  of  good  old  Burgundy  (30  to  35  gm. 
alcohol). 

Three  or  four  times  a  day,  a  li([ueur-glas8  of  brandy  or  whiskey 
witli  carbonated  water  or  tea  (containing  in  all  from  20  to  30  gm* 
alcohol) . 

These  patients  need  to  be  protecte<l  in  every  |K:>s8ible  way.  Mus- 
cular exercise  may  and  indeed  should  be  cnnied  to  a  greater  extent 
during  the  intenals  of  strict  dietary  treatment,  but  caution  in  this 
respect  is  always  neoesaarj%  Any  occupation  which  calls  for  exhaus- 
tive bodily  or  mentid  bdwjr  should  be  given  up  or  at  least  be  essen- 
tially lightened. 

Warm  Imths  of  fifteen  minutes'  duration  two  or  three  times  a 
week  are  very  useful ;  they  should  always  be  immediately  followed 
l»y  rest  in  bed. 

Onca  or  twice  a  year,  after  the  period  of  strict  diet,  the  patients 
should  take  a  cxmi-sc  of  alkali  ue  sulx>hur  waters,  or,  when  exha\istion 
is  pronounced,  of  alkaline  niurifitic  wat^^rs.  But  we  must  not  look  for 
very  great  results  from  such  a  course  in  these  cases. 

VI.    TllEATMENT  OF  COMPLICATIONS. 


1.   OetivrnJ  Rttlf'H. ^^The  complications  are  in  general  to  be  treated 
according  to  the  indications  which  they  themselves  offer ;   this  is 
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especially  true  as  reganls  surgical  mteneDtion,  Still  it  is  to  be  re- 
membered that  many  complications  reenltiiig  from  the  poor  nutritive 
conditions  are  most  successfully  met  by  the  hygieuie  and  dietetic 
treatment  of  the  glycosuria,  I  have  dwelt  upon  this  fact  repeatedly 
in  previous  chapters.  In  general,  therefore,  the  complications  caU  for 
no  change  in  the  rules  laid  down  in  the  preceding  sections,  except  in 
BO  far  as  they  demand  a  more  careful  and  strict  caiTying  out  of  the 
f  same.  The  frequent  occurrence  of  complications,  dependent  for  their 
origin  upon  the  primary  disease,  will  lead  us  acconling  to  circum- 
stanoes  to  institute,  even  in  the  mild  forms  of  glycosuria,  the  general 
line  of  treatment  suitable  for  the  meilium  or  severe  fonns*  A  more 
strict  therapy  is  c-aUed  for  especially  in  those  cases  in  which  obstinate 
furuBculosis,  which  does  not  yield  to  the  most  painful  cleanliness  and 
the  most  ciireful  local  treatment,  badly  healing  wounds,  disturbances 
of  vision,  neuralgia  and  inflammation  of  the  peripheral  ner^'es,  a  ten- 
dency to  gangrene,  etc,,  are  present. 

The  success  attending  these  measures  often  puts  in  the  shade  all 
the  results  obtained  by  drugs,  electricity,  massage,  and  the  like. 
While  we  follow  the  general  dietary  rules — restriction  of  carbohy- 
drates and  increase  in  the  quantity  of  fat,  proteiils,  and  alcohol— in 
combating  the  complications,  we  do  so  partly  on  purely  empirical 
grounds.  The  improvement  in  the  nutritive  conditions  certainly  con- 
tributes to  the  success  of  these  measures,  and  perhaps  also  the  reduc- 
tion of  h\  i>erglyciDmia  may  have  something  to  do  with  it;  but  this  is 
purely  hypothetical. 

The  treatment  of  many  complications  has  been  already  briefly  but 
sufficiently  considered.  In  some  places  I  subjoined  the  therapeutic 
remarks  to  the  description  of  the  diseases  themselves.  See  espet^iaUy 
the  sections  on  complicating  affections  of  the  skin  and  mouth.  A 
few  points  require  particular  mention. 

2.  Gastro-intestinal  Calarrh. — This  is  a  very  grave  cK^currence  and 
one  that  is  full  of  danger  to  every  sufferer  from  diabetes  (see  page 
105)  •  To  arrest  its  progress  as  speedily  as  possible  it  is  advisable 
to  prescribe  a  fast  for  a  day  or  two  at  the  very  beginning,  a  measure 
which  experience  has  sho\m  to  be  productive  of  the  Ijest  therai)eutic 
results  in  this  form  of  disease.  But  as  dial>etics,  who  are  at  the  same 
time  emaciated,  have  very  weak  powers  of  resistance  and  are  exposed 
to  the  danger  of  exhaustion  through  f^iating,  we  must  resort  at  the 
i  aame  time  to  very  energetic  stimulation — red  wine,  which  conUiins 
tannin,  in  doses  of  1|  to  2i  pints  a  day,  diluted  with  boiled  water  to 
control  the  thirst,  gi%'e6  the  beet  results  in  these  cases.  A  cautious 
use  of  opium  may  also  be  made.  The  opposite  mode  of  treatment 
with  purgative  doses  of  calomel,  given  with  a  %i6w  to  intestinal  dis- 
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dftrker  with  farther  heating.     Nornml  iirine  shows  under  the  same 
eooditioQs  only  a  dark-vellow  coloratiou, 

2.  Ptmtive  Tests, 

The  teste  above  described  are  only  provisional,  as  the  reaction 
mmj  be  caused  by  the  presence  of  other  substauces  than  sugar.  If 
all  three  tests,  especially  Nylauder's,  give  a  negative  result  then  any 
further  test  is  unnecessary.  If  they  all  give  positive  results  the  [)res- 
ence  of  sugar  is  at  least  very  probable.  Nevertheless  it  is  better  to 
Lave  the  eiidence  of  other  tests.  This  is  absolutely  necessary  when 
the  provisional  tests  have  given  uncertain  or  coutraJictory  results, 

a.  Tfie  FcrTatntation  Teat. — To  30  c,c*  of  the  suspected  urine  a" 
piece  of  ordinary  yeast  the  size  of  a  pea  (or  better  a  small  quantity 
of  a  pure  culture  of  saccharomyces  apiculatus)  is  added*  and  the 
whole  well  shaken*  Then  the  urine  is  poured  into  a  so-called  **  fer- 
mentation tube*'  and  set  aside  in  a  warm  place  (20^  to  30°  C — 68*'  to 
86"  F.).  If  much  sugar  be  present  (0.5  per  cent,  or  more),  a  large 
<|uantity  of  gas  (carbonic  acid)  will  have  collected  by  the  end  of  two  , 
hours  at  the  upper  extremity  of  the  tube ;  if  but  little  sugar  be  pr 
ent,  we  shall  have  to  wait  from  five  to  eighteen  hours.  The  forma- 
tion of  gas  is  very  evident  when  not  more  than  0*15  per  cent,  of  sugar 
is  present  in  the  urine. 

It  is  advisaV»le,  for  comparison,  to  place  another  glass  containing 
Qormal  urine  and  yeast  alongside  of  the  first  one,  for  the  yeast  itself 
often  contains  traces  of  sugar.  In  that  case  there  will  be  a  small 
bobble  of  gas  at  the  top  of  the  tube  containing  normal  urine»  but  that 
in  the  other  tul^,  containing  saccharine  urine,  will  be  much  greater 
in  amount 

Tlie  gas  set  free  is  carbonic  acid,  as  the  yeast  fungus  splits  up  the 
grax>^  sugar  into  alcohol  and  CO,.  If  caustic  potash  be  adde^l  to  the 
fermented  urine  the  gas  will  disappear  as  the  potash  seizes  upon 
tlie  carbonic  acid. 

fr.  K  Fischer's  PJmnjlhjdmzin  Test,—!^  c.c.  of  urine  and  2  dropa^ 
of  a  saturated  solution  of  neutral  acetate  of  lead  (sugar  of  leail)  are 
niixnl  t«>getfier  and  then  filtered.  The  filtrate  is  acidulated  with  one 
drop  of  glacial  acetic  ficid,  and  to  it  are  added  a  piece  the  mtfd  of  a 
pea  of  phenylhydrazin  and  one  the  size  of  a  bean  of  acetate  of  sodium. 
The  test-tube  is  then  placed  in  a  water-bath  for  an  hour  and  heated* 
At  the  end  of  this  time,  if  sugar  be  present,  there  will  be  a  yellow^ 
precipitate  formed  in  which  there  can  be  seen  under  the  microscope 
cluster  of  beautiful,  long»  yellow,  needle-shaped  crystals.  These 
^needles  com*ist  of  phenylglycosazon.  This  test  gives  positive  results 
in  the  presence  of  only  0.05  |>er  cent,  of  sugar.     It  must  be  remem-j 
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bered»  however,  that  it  is  only  these  yellow,  ueedle-shaped  crystals 
that  are  indicative  of  sugar* 

t\  RnbntrB  Test, — 10  c.c.  of  urine  are  mixed  with  an  equal  amount 
of  a  concentrated  solution  of  neutral  acetate  of  lead  and  then  filtered. 
To  the  filti'ate  ammonia  is  added  drop  by  drop  until  a  thick  cheesy 
precipitate  is  formed.  It  is  then  cautiously  heated  up  to  not  more 
than  80'  C.  (176  '  F,),  When  grape  sugar  is  present,  the  previously 
white  precipitate  is  colored  a  beautiful  rose-red.  Further  he^iting 
changes  the  color  to  a  coffee-brown.  A  i)08itive  inaction  is  obtained 
when  sugar  is  i>reaent  in  the  i^roportion  of  at  least  0.25  per  cent. 

d.  The  C I rcfiw polarization  Test, — Solutions  of  grape  sugar  have 
the  property  of  turning  the  plane  of  polarized  light  to  the  right.  In 
unler  to  examine  the  urine  for  this  property  we  may  use  either  the 
saccharimeter  of  Soleil-Ventzke  or  the  so-called  half-shadow  appara- 
tus of  Laurent,  Lippich,  and  others.  Marked  dextrorotation  of  po- 
larized light  always  points  to  the  presence  of  grape  sugar;  a  slight 
dejLtrorotation  may  be  caused  by  milk  sugar  (in  lying-m  women),  by 
comixjunds  of  glycuronic  acid  often  present  in  the  urine,  or  by  many 
meilicinal  sut>stanees.  On  the  other  hand  saccliarine  urine  may  lose 
the  projjerty  of  dextrorotation  when  at  the  same  time  levorotatory 
substances  are  present  in  the  urine  (oxylmtyric  acid,  levuloee,  and 
many  drugs,  such  as  benzosol)* 

c.  Difftraitiiition  of  Milk  Sugar  from  Grape  Sugar. 


Tfommcr's  test. 

Nylander's   **    

Moore's        **    

Fermentation  test. . . 
Pbenylhjdrazin  test 


Gnip«  sUKAr. 
Positive, 
Positive. 
Fo8irive. 
Positive. 

TcUuw  neiHJlefl.  wStliamelt 
fng  pointof  SDi"  ta^5  C 


Ruboer'a  test Cberry-njcl  color 


Milk  tagv. 
Positive, 
Positive. 
Positive. 
Negutive. 
Gk'bniar  coIIactionB  of  yellow 

ttfetlles.    witli    a    melting 

point  of  200^  C, 
Omngered  or  brown  c^lor. 


3.   QmmiilaHve  EHtinuiiion  of  Grajm  Sugar, 

a,  Btj  Means  of  Polarizaf ton,— The  different  sacehari meters  either 
indicate  directly  on  a  scale  the  {jercentage  of  sugar  in  the  urine  or 
mark  only  the  degree  of  rotation  of  the  polarized  light.  In  the  latter 
case  an  accompanying  table  shows  to  what  percentage  of  sugar  the 
d^ree  of  rotation  con*esponds.  A  description  of  the  apparatus  is 
giveD  in  every  text-book  on  the  technique  of  physiological  chemistry, 

b.  By  Means  of  F^'hltHf/tt  SoJnttoN,—^Retkgeni».  (I)  A  solution  of 
34.^39  gni.  pure  crystallized  sulphate  of  copjier  in  500  c.c.  water;  (2) 
173  gm,  sodium  Uirtmte  are  dissolved  in  3oO  c.c,  pore  caustic  soda  of 
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a  Specific  gravity  of  1,14,  and  water  is  added  to  briDg  the  entire  vol- 
ume up  to  500  c,c,  (3)  Immediately  before  being  used,  a  raixture  u 
made  of  10  i\c\  of  each  of  the  two  solutions.  We  then  have  20  c.c. 
of  a  dark  blue  fluid  which  ia  culled  **Fehliug's  solution/* 

Principle:  Upon  boiliujjj  a  tliiu  solutitm  of  grape  eugar  with  Feh- 
liDg's  solution,  the  copper  sulphate  is  reduced  t^>  red  copper  oxide, 
exactly  0.1  gm.  of  grape  sugar  beiug  iiecessarj  to  reduce  completely 
20  c.c,  of  Fehliug's  solution. 

As  this  condition  is  met  with  only  when  the  saccharine  solution 
contjiius  between  0,5  and  1  i)er  cent,  of  sugar  and  when  it  is  added 
very  rapidly  to  the  Fehling's  sohition,  it  is  therefore  necessary :  (1) 
by  means  of  a  iirolimioary  test  with  Feliling's  solution  or  by  polari- 
zation, to  estimate  approximately  the  percentage  of  sugar,  and  then 
to  dilute  the  urine  f<-jr  the  delinite  test  so  that  it  contains  only  from 
0.5  to  1  gm.  of  sugar  iu  UK)  c.c* ;  (2)  to  atld  the  Fehling's  solution 
gradually  to  the  dihited  urine.  If,  for  example,  it  were  found  that 
20  c.c.  of  the  diluted  urine  are  needed  to  obtain  tlie  complete  reaction, 
then  in  a  second  test  20  c.c.  of  urine  are  to  l:>e  added  quickly  to  the 
Fehling's  solution.  The  end  reaction  does  not  take  phic^,  and  some 
tenths  of  a  cul>ic  centimetre,  say  0.5  c.c,  must  be  added  in  order  to 
obtain  it,  Iu  this  case,  tlierefore,  20.5  c.c,  of  the  diluted  mine  would 
exactly  correspond  to  20  c.c*  of  Fehling*s  solution,  that  is  to  say 
would  contjiin  just  0.1  gnim  of  grape  sugar.  If  the  urine  had  previ-^ 
ously  been  diluted  ten  times  we  should  have  the  following  computation: 

20.5  c.c,  of  diluUsd  urioe  coatakui  0.1  gm.  grape  sugar. 

I  44         a  M  U  It  _  "t  I        MM  U 

20.5 

1.  cc  of  undiluted  uriij6  contains gm.  gmpe  sugar. 

20.5 

0. 1  X  10  X  100 
100  c.c.  of  undiluted  urine  contains  =  4.8$  gm.  grape  sugar. 

20.5 

Application:  20  c.c.  of  Fehling\s  solution  are  diluted  with  80  c.c. 
of  water  and  heated  to  boiling  in  a  glass  cucurbit  having  a  capacity 
of  about  2tK)  c.c.  The  urine  is  now  added  fr<uu  a  burette  to  the  boil- 
ing fluid.  After  each  addition  of  urine  the  urine  is  boiled  for  a  min- 
ute. The  addititm  of  urine  and  the  boiling  are  continued  until  the 
fluids  wliich  l>econies  turbid  with  the  precipitated  red  oxide  of  cop* 
]M^Ty  ceases  Jo  be  distinctly  blue.  When  the  color  of  the  boiling  fluid 
can  no  longer  be  clearly  recognized,  the  cucurl>it  is  removed  from 
the  fire  aft^^r  each  addition  of  urine  and  subsequent  Ix^iling  and  held 
up  Ijetwecu  the  eye  and  the  window.  Tliere  will  then  be  seen,  as 
Boou  as  the  precipitttte  begins   Ut  sink,  a  light  la>er  immediately 
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below  the  surface  of  the  fluid.  As  long  as  this  nog  appears  blue  or 
bhiish-gi-een  the  reduction  Is  not  completed,  that  is,  a  sufficient 
amount  of  urine  has  not  been  added ;  as  soon  as  the  ring  is  colorless 
the  reduction  is  complete;  when  the  ring  assumes  a  yellow  color  too 

Imnch  urine  has  been  added  to  the  Fehling's  solution. 

This  metliod  gives,  after  some  pratiice,  very  distinct  results,  and 
is  in  iny  opinion  superior  to  all  the  other  moditications  of  Fehling*s 
titration  method. 

f%  Bij  Mffttis  of  Aeromefn/  ami  Fermttitation. — The  specific  gravity 
df  saccharine  urine  is  reduced  by  fermentation,  as  the  heavy  sugar  ia 
taken  away  and  light  alcohol  is  formed  in  the  duid.  Roberts  and 
others  have  determined  experimentally  to  what  percentage  of  sugar  a 
definite  decrease  in  specific  gravity  following  fermentation  corre- 
sponds. The  method  is  easily  carried  out  and  gives  approximately 
accurate  results  if  <1)  the  8i>ecific  gravity  is  obtained  both  times  with 
the  same  temperature,  (2)  the  aerometers  are  very  exact,  and  (3)  the 
yeast  is  absolutely  pure. 

Application :   After  the  specific  gravity  has  been  asccrtaineil,  the 

l^east  is  added  and  the  mixture  is  set  aside  in  a  tempi:*rature  of  from  25'^ 
to  30^  C.  (77°  to  86°  F.),  The  fermentation  should  be  carried  on 
until  the  urine  gives  no  sugar  reaction,  and  then  the  specific  gravity 
is  again  taken.  The  difference  of  specific  gravity  multiplied  by  430 
{ives  the  percentage  of  sugar  in  the  urine. 

Elxamplc  :  Specific  gravity  lieforc  fonnciilAtion, .  _  t  fMO 

HfU^r  ^  1  (US 


DilTerence ,  0,023 

Perc^olage  of  sugar. . , . , .  ,0,082  X  480  s  9.4(1 


II.  AcErroNE. 

To  lOD  c.e.  of  urine  are  added  five  ilroi>s  of  hydrochloric  acid,  and 
the  mixture  is  then  distilled.  A  few  cubic  centimetres  of  the  distillate 
are  now  treated  with  three  drops  of  caustic  potash  and  a  few  drops 
of  c(mii>ound  solution  of  ioiline.  If  acetone  ia  present  a  light  yellow 
preci]ntate  of  iodoform,  having  the  characteristic  odor  of  this  sub- 
stance,  is  throiMi  do^Ti. 

In  a  r|uantitative  analysis  we  have  to  determine  not  only  the 
amount  of  already  existent  acetone  but  also  of  that  forme«l  by  the 
IpHtting  up  of  diacetic  acid.  One  drop  of  glacial  acetic  acid  ia  added 
UH»  c,c,  of  urine  and  distilled,  the  i-f^eiNer  and  tul»e  l>eing  kept 
\'ery  cool,  until  three-quarters  of  the  entire  amount  has  paaaed  over. 
This  distilkte  is  treatetl  with  five  drops  of  dilute  (25  percent)  sul- 
phuric ncid,  and  after  a  few  crystals  of  urea  are  added  is  again  dis- 
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tilled,  the  receiver  and  tube  being  cooled  as  before.  To  the  second 
distillate  caustio  x)ot;irth  is  tirwt  added  and  then  compound  solution  of 
iodine  in  excess.  A  precipitate  of  iodoforra  m  throwTi  down  which 
it*  collected,  iit  the  emi  of  six  hours,  ou  a  weiglied  filter  and  washed 
with  distilled  ivuter.  After  the  filter  and  precipitate  have  been  al- 
lowed to  dry  in  the  air  they  are  placed  in  an  exsiccator  with  sulphuric 
acid,  and  weighed  at  the  end  of  one  and  one-half  to  two  hours.  One 
gram  of  iodoff)rni  represents  0,147  gm,  acetone.  By  reason  of  the 
volatility  of  iodoforra  the  loss  of  a  small  amount  (one  or  two  per 
cent.)  ciinnot  be  avoided.  This  small  error  may  be  ignored,  Init  there 
is  another  source  of  error  that  is  of  more  importance;  for  w^hen  tJie 
patient  has  been  taking  large  doses  of  alcohol  a  ccrbiin  amount  will 
always  pass  off  in  the  urine  and  will  give  the  same  reaction  as 
acetone  in  the  distillate* 

111,  AcETo-AcE'nc  Acid, 

Urine  which  contains  aceto-acetic  acid  becomes  of  a  Burgundy- 
red  color  upon  the  addition  of  a  few  drops  of  a  solution  of  ienic 
chloride.  The  first  few  drops  of  ferric  cliloride  throw  down  a  dirty 
grayish-yellow  precipitate  of  phosphate  of  iron  in  many  specimens 
of  urine,  but  tliis  is  again  dissolved  by  the  adilition  of  more  of  the 
reagent.  The  reaction  is  much  more  beautiful  and  distinct  if  a  solu- 
tion of  neutral  acetiit^  of  lead  (10  dmim  of  the  concentiYited  solution 
to  every  10  c.c.  of  urine)  1m^  first  added.  The  white  preeijiitate  thus 
formed  is  filtered  out  and  the  test  then  applitul  to  the  filtrate. 

It  should  be  remembered  that  the  same  color  reaction  is  olitiiined 
in  the  urine  after  the  iulministratiou  of  salicylic  acid,  iintipyrin,  salol, 
pheaocol,  sali pyrin,  and  many  other  drugs. 


IV,  BETA-Ox\ULrniinj  AriD. 

A  formal  test  for  oxybufcyric  acid  need  l>e  made  only  when  certain 
pro\'i8ional  tests  have  furnished  a  presumption  of  the  presence  of 
this  substance.     The  presence  of  the  iicid  is  rendered  probable : 

1,  Wlien  Fehliiig's  titrate  method  gives  evidence  of  the  presence 
of  considerably  larger  amounts  of  sugar  than  does  the  jjolarization 
test.  Grape  sugar  rotates  the  plane  of  poljtri/^ition  to  the  right,  oxy- 
butyric  acid  to  the  left;  when,  therefore,  oxy butyric  acid  is  present 
in  considemble  proportions,  a  |>art  of  the  dextrorotiitory  power  of  the 
grape  sugar  is  nullified,  or  it  may  even  be  that  tliere  is  so  much 
oxybutyrio  acid  that  the  plane  of  polarization  is  actually  rotated 
to  the  ielt. 
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2.  WTien  the  iiriiie,  after  complete  fermentatiou  with  yeast,  is 
found  to  be  levorotatory. 

3.  When  the  urine,  after  precipitation  with  basic  acetate  of  leiid 
and  ammonia,  is  levorotatory*  By  means  of  theae  reagents  the  sugar 
is  practicaUy  entirely  removed,  but  the  oxybutyrate  of  lead  remains 
in  fiolution  and  passes  through  with  the  filtrate. 

The  application  of  these  methods,  when  it  gives  a  positive  result, 
renders  the  presence  of  oxybutyric  acid  very  probable.  But  we  must 
lie  sure  that  the  patient  has  not  taken  large  amounts  of  benzosol,  for 
this  substance  also  rotiites  the  plane  of  {loluri^cation  to  the  left.  The 
presence  of  leMilose  (after  the  consumption  of  a  large  amount  of  fruit 
sugar)  does  not  invalidate  this  presumption,  if  the  fermentation  or 
lead-and-ammonia  tests  have  been  employed. 

In  order  to  determine  with  absolute  certainty  the  presence  of  oxy- 
butyric  acid  and  to  estimate  its  quantity  we  must  resort  to  the  method 
of  Minkowski  (as  described  in  the  paper  of  H.  Woli^e  in  the  Archiv 
ffh"  experinientdle  Patkotoffie  und  PhannakoJotfif',  Bd.  XXI,,  S.  140, 
1885)  or  to  that  of  KiUz  {ZtUsvhrift  fxlr  Biolofjk,  Bd,  XXTIL,  8.  321, 
1887). 
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RHEUMATISM. 


The  term  rheumatism  was  first  employed  to  describe  morbid  c5on- 
ditions  characterized  by  mucous  defluxions,  conditions  to  which  we 
i_iiow  apply  the  tenu  catarrh,  Tlie  disease  which  we  now  call  rheu- 
fttism  was  originally  confounded  with  gout,  and  the  two  were  de- 
scribed together  under  the  common  name  of  arthritis,  Sydenham 
was  the  first  to  tlistinguish  between  the  two  maladies  and  to  give  any- 
thing like  an  accurate  description  of  rheumatisni  properly  so-called. 

Varieties  and  Symptoms. 

The  disease  is  generally  described  as  occurring  in  three  forms^ 
the  acute,  the  subacute,  and  the  chronic.  For  clinical  purposes  this 
is  as  couTenient  a  classification  as  can  be  given. 


Acute  Rheumatism. 

Acute  rheumatism,  or  rheumatic  fever,  commenoes  with  a  feeling 
of  cold,  occasionally  with  a  distinct  rigor,  succeeded  by  a  sense  of 
I  weakness  and  general  malaise.  These  symptoms  are  accompanied  by 
rai'hing  pains  in  different  parts  of  the  body,  especially  in  the  limbs. 
These  quickly  increase  in  severity  and  are  seated  chiefly  in  the  large 
:>iiits,  which  soon  become  swollen  and  very  tender.  The  temi)erature 
Irises  at  the  same  time,  and  the  skin  is  covered  with  a  free  perspira- 
tion which  has  a  sour  and  disagreeable  odor.  Acute  pain  in  the 
affected  joints  is  the  dominating  feature  of  acute  rheumatism ;  and 
the  inflammation  of  the  joints  which  causes  this  suffering  is  the  most 
prominent  and  characteristic  lesion  of  the  fully  developed  disease. 
A«  a  rule  it  is  confined  to  the  large  joints — the  knee,  ankle,  wrist, 
ellMiw,  shoulder,  and  hip  joints  being  attacked  w4th  a  frequency 
which  corres [Kinds  very  much  to  the  order  in  which  they  have  been 
^enumenited,  Of  the  small  joints  the  knuckles  are  most  apt  to  suffer, 
striking  contrast  with  what  is  obsened  in  gout,  the  joints  of  the 
foot,  other  than  the  ankle,  are  rarely  afret»ted. 

The  local  symptoms  of  this  lesion  are  pain,  swelling,  and  great 
lemess  of  the  inflamed  joints.     Occasionally  there  is  redness  of 
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the  surface,  but  such  redness  is  less  marked  and  less  common  than  it 
is  in  gout 

The  inflammation  shows  a  decided  tendency  to  shift  from  joint  to 
joint.  This  alternation  of  pain  and  freedom  from  jiain  may  ho  ex- 
perienced by  most  of  the  large  jfiints  of  the  Ixxly  more  than  once 
during  an  attack  of  acute  rheumatism.  The  invasion  of  fresh  joint?? 
is  not  always  accompanied  by  diminution  of  the  inflammation  of  those 
already  affected;  though  occawionaUy  there  is  noted  what  seems  to 
be,  and  is  hy  many,  regarded  as  a  tnie  metastasis — a  sudden  passage 
of  the  intiami nation  from  one  joint  to  anf>ther. 

Febrile  8ympt*>ms  are  marked.  The  pulse  and  respirations  are 
increased  in  fi-efjuency.  The  temix^rature  varies  from  101"  to  104'^ 
Fahr. ,  hut  has  no  distinctive  range ;  the  general  eoui*se  of  the  fever 
l>eing  irrcgidar  rathtn*  than  continueLi  While  the  ailment  eontimies 
there  is  no  time  at  which  the  patient  is  free  from  fever  or  pain,  butj 
there  may  \)e  many  nps  and  df»wns  in  the  course  of  both  before  the^ 
ailment  comes  finally  t<i  an  end. 

The  skin  is  very  active  in  acute  rheumatism :  the  surface  is  usu- 
ally bathed  in  a  profuse  pei*spiration  which  is  a  sfiurce  of  much  dis- 
comfort. It  has  a  Hour,  disagreeable  odor  and  an  acid  reaction.  The 
naturally  alkaline  saliva  may  also  l>e  acid.  The  urine  is  hyjieracid, 
scanty,  high-colored,  and  on  standing  throws  down  a  coiiious  deposit 
of  urates.  Its  si>ecific  gravity  is  higli,  and  it  contains  an  increased 
( pianti ty  of  urea.  The  bowels  are  constipated;  the  tongue  is  coated 
with  a  thick  white  fur;  the  api>etite  is  gone,  and  there  is  considerable 
thirst.  The  patient's  condition  in  a  severe  case  is  pitiable  in  the 
extreme.  He  lies  on  his  l»ack  unable  to  move,  the  least  eflfort  to  do 
so  causing  intense  pain.  The  perspiration  trickles  down  his  face, 
but  he  cannot  raise  his  hand  to  wii)e  it  away.  Even  the  weight  of 
the  bedclothes  cannot  \m  borne.  He  cb^ads  the  approach  of  his 
friends,  screams  with  agony  at  the  least  touch,  and  sometimes  even 
witliout  such  a  cause.  His  expression  is  that  of  intense  suffering  and 
^iibject  hel[>IeBsness.  He  gets  no  rest.  His  one  desire  is  to  have 
>me  relief  from  pain. 

The  disease  varies  in  duration,  WTien  uninfluenced  by  treat- 
ment the  acute  symptoms  generally  last  for  t^^o  or  three  wrecks.  But 
tlu^  fully  developed  disease,  as  here  descril»ed,  is  never  seen  nowa- 
days, so  efficacious  is  treatment  in  arresting  its  course;  and  tbofle 
who  have  entered  the  pn^fession  since  1876  c^n  have  no  adequate 
idea  of  the  acute  and  prolonged  suffering  which  characterized  an 
atttick  of  acute  rheumatism  left  to  nin  it*^  natural  course. 

During  its  course  there  is  a  marked  tendency  to  inflammation  of 
the  structures  of  the  heart.     This  constitutes  the  chief  danger  and 
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Anxiety  of  the  lUneBS,  for  the  heart  when  once  affected  is  apt  to  be 
permanently  damaged;  while  in  not  a  few  cases  the  cardiac  inflam- 
mnticm  proves  dii^eetly  fatal  in  Oh  acute  stage.  The  great  majority  of 
caseH  of  acute  rheumatism  do  recover.  The  ])ro^insis,  therefore,  is 
favorable. 

In  some  cases,  fortunately  in  few,  the  temi)eraturo  runs  up  to  106*", 
1(18",  or  even  110'.  With  this  high  temperature  the?re  art*  associated 
alarming  nervous  symptoms.  Tliia  constitutes  that  ftmn  <  »f  the  dis- 
ease to  which,  from  its  fatality,  the  term  **maligmint"  has  l>een  ap- 
plied. It  is  now  generally  descril>ed  under  tht^  name  of  rheumatic 
hyperpyrexia.     To  its  consideration  we  shall  by  and  by  return. 

SUBACITTE  HhEUMAHSM. 

This  is  a  milder  form  of  the  same  disease,  and  presents  the  same 
F'mptoms  and  features  in  a  minor  degree.     It  comes  on  more  grailu- 

^Uy,  generally  like  an  ordinary  cold,  and  usually  without  any  initial 
rigor.  Fewer  joints  are  liffected  at  erne  time;  the  inflammation 
of  the  individual  joints  is  less  severe,  the  pain  is  less  exquisite,  and 
the  swelling  less  marked — though  both  ar«  distinct  enough.  The 
joint  affection  shows  the  same  tendency  to  shift  and  vary  its  seat; 
but  the  patient  is  less  helpless,  and  his  general  comlition  not  so 
acutely  distressing.  There  is  tlie  same  acid  persiiiratiou,  but  not  so 
much  of  it.  The  heart  is  apt  to  suffer  in  thiH  as  in  the  acute  form, 
but  not  quite  so  frequently.  \Mien  it  is  affected  the  inflammatory 
action  partakes  of  the  generally  milder  character  of  the  ailment  and 
is  more  rarely  a  source  t>f  immediate  danger.  The  remote  conse- 
quences are  apt  to  lie  the  same  in  both.  The  temperature  ranges 
from  9^y  to  101  \     WeU-mnrked  cases  of  sul»a4?ute  rheumatism  run 

^y  insensible  gradations  into  mild  cjuses  of  the  acute  form  of  the  dis- 
The  treatment  of  both  is  the  same. 


Chkontc  Rheumatism. 

This  mime  is  loosely  applied  to  many  ailments  not  really  of  rheu- 
matic origin.  *\Jm«)st  any  obscure  and  obstimite  pain  which  is  not 
trac?eable  to  some  other  agency  is  apt  to  be  atti-ibuted  to  chronic  rheu- 
matism. Under  this  liead  there  thus  come  to  lie  ranked  many  rushes 
and  ailments  which,  not  being  of  rheumatic  origin,  'have  no  claim  ta 
the  title.  Chrcmic  rheumatism  properly  so-called  is  a  milder  form 
of  the  8ubtu*ute  variety  in  which  there  is  not  suflicient  local  inflam- 
mation t<:>  lay  the  patient  up,  or  to  raise  the  temperature. 

Just  as  the  acut^  runs  into  the  subacute,  so  the  8uliacut4>  ninn  iutti 
the  chronic  by  insensible  gradations.     It  is  8*uiietimes  the  precursor, 
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ofteD  the  sequence,  of  an  acute  or  subacute  attack-  It  also  exinte 
independently  of  them.  "  Remarquons  d'abord  qu'a  un  degre  tres- 
leger,  et  lorsqu'il  n'occupe  qu'un  i>etit  nombre  d 'articulations  d'un 
volume  peu  considerable,  lo  rhuraatisme  articnlaire  est  souvent  apy* 
retique,  i  quelque  periode  qu'on  examine  les  maladey"  (Bouillaud). 

The  malady  is  characterized  by  the  occurrence  of  pains,  obstinate 
in  nature,  ami  sometimes  shifting  in  character,  affecting  the  joints, 
mxiscles,  and  fibrous  aponeuroses.  The  affected  part«  may  be  some- 
what tender  to  touchy  but  are  not,  as  a  rule,  distinctly  swollen.  The 
pain  is  increased  by  damp  and  cold.  It  iiften  disappears  in  line  and 
returns  in  wet  weather.  Unless  the  patient  is  in  easy  cirt^umstancee 
he  may  never  be  confined  to  the  house,  and  never  consult  a  medical 
man,  but  may  go  about  his  daily  work  until  he  gets  better,  or  until 
the  onset  of  an  acute  or  subacute  attack  comjiels  him  to  lay  up.  It 
is  a  troublesome  ailment  which  frequently  hists  off  and  on  for  months. 
During  its  continuance  there  is  often  laid  the  foundation  of  future 
cardiac  troubles.  The  temperature  may  now  and  then  rise  tc»  99"^,  or 
even  a  little  higher— makiug  the  case  for  the  time  subacute;  but  gen- 
erally it  is  normal.     The  pulse  is  not  quickened. 

In  the  age,  in  the  personal  and  family  history  of  the  patient,  in 
the  seat  of  the  pain,  in  its  shifting  character,  and  in  the  occasional 
slight  rise  of  temperature,  we  have  the  best  means  of  distinguishing 
true  chronic  rheumatism  from  the  other  ailments,  gouty,  arthritic, 
and  neuralgic,  with  which  it  is  so  bften  confounded.  It  is  of  the 
utmost  impoi-tance  that  such  a  distinction  should  be  made,  for  on  the 
accuracy  of  our  diagnt-j^^is  depends  our  ability  to  relieve  the  patient, 
and  mitigate  his  sufferings. 

Diagnosis. 

The  diseases  for  which  acute  and  su!>aeute  rheumatism  are  most 
apt  to  be  mistaken  are  acute  gout,  acute  rheumatoid  arthritis,  pyaDraia, 
and  gonorrhoeal  rheumatism.  As  a  rule  the  differential  diagnosi 
presents  no  serious  difficulty. 

Aaiie  gotrf  is  a  disease  of  mature  years;  acute  rheumatism  a  dis- 
ease of  youth.  Gout  generally  affects  only  one  joint;  rheumatism 
several.  Gout  attacks  cliiefly  the  small  joints;  rheumatism  the 
large.  In  acute  gout  the  skin  over  the  affected  joint  is  red  and  glis- 
tening; in  acute  rheumatism,  as  a  rule,  redness  of  the  surface  is  not 
marked.  In  acute  gout  the  skin  is  dry  and  nn perspiring;  in  acute 
rheumatism  it  perspires  very  freely.  In  acute  gout  the  blood  con- 
tains uric  acid ;  in  acute  rheumatism  it  does  not.  Acute  gout  is  not 
beneBted  l>y  salicin  and  salicylic  acid ;  acute  rheumatism  is  speed- 
ily cured  by  them.     Acute  gout  is  much  less  apt  to  affect  the  heart 
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Acnk  rIt4.Hima(otd  arfhnt'm  resembles  subacute  rather  thau  acute 
rheumatism.  It  is  distini^iished  from  it  by  the  following  j>eculiari- 
ties:  Acute  rheumatoid  arthritis  is  a  comparatively  rare  disease. 
It  occurs  chieti}^  among  young  women  whose  health  has  already 
been  i raptured  l»y  some  debilitating  cause,  generally  menstrual  or 
uterine  disturbance,  or  prolonged  laebition.  It  comes  on  more  gradu- 
ally than  rliemnatiam.  It  attacks  the  small  joints  as  fiW|Uently  as 
the  large.  It  shows  no  tendency  to  shift  from  joint  to  joint.  The 
skin  d(x*s  not  pei'spii'^  profusely  ns  in  acute  rheumatism.  It  is  a 
more  obstinate  ailment,  and  does  not  yield  to  remedies  which  speed- 
ily cure  rheumatism.     It  does  not  tend,  like  this,  to  affect  the  heart. 

Pffrrrntti. — Cases  of  pyicmia  sometimes  L>c*cur  in  which  the  presence 
'  of  joint  inflammation,  possibly  also  of  endocardial  inflammation,  of 
febrile  symptoms,  and  of  free  perspiration  give  to  the  ailment  some 
I  resemblance  to  a  case  of  acute  rheumatism. 

The  diagnosis  is  not  difficult.  In  pyaemia  there  is  the  existence 
of  some  wound  or  other  lesion  to  explain  its  octurrence;  the  rigors 
are  moi^  marked;  the  joint  inflammation  does  not  shift  alwrnt;  the 
perspiration  is  not  acid;  and  the  general  symptoms  are  of  a  more 
markedly  tyjjhoid  type.  Should  we  fail  to  make  a  diiignosis  by  these 
means,  the  doubt  is  nut  unlikely  to  be  soon  set  at  rest,  if  the  case  be 
one  of  pytemia,  by  the  onset  of  alarming  typhoid  symptoms  and  a 
81>eedily  fatal  resulL 

GoHorrhaxtl  rhenmafijifn  occurs  in  connection  with  gonorrhoea.  It 
is  not  accompanied  by  the  same  amount  of  febrile  disturbance  as  acute 
or  even  subacute  rheumatism.  It  affects  fewer  joints,  has  a  special 
preference  for  the  knee,  and  does  not  show  the  same  tendency  to  shift 
about.  Acid  perspirations  do  not  occur;  and  it  does  not  tend  to 
affect  the  heart.  Remetlies  which  speedily  cure  true  acute  rheuma- 
tism have  no  influence  on  tlie  gononhceal  form  of  the  disease, 

Thei-e  is  another  morbid  condition  to  w  hich  the  term  rheumatism 
is  usually  applied,  but  w  hich  is  more  pro^jerly  a  sequence  of  rheuma- 
tism than  a  distinct  form  of  the  disease;  and  which  is  so  apt  to  bo 
mtstJiken  for  the  subacute  and  chronic  forms  of  the  malady^  that  it 
will  be  well  to  refer  to  it  here.  Wlien  a  man  has  sufferfid  from  re- 
I>eat^l  rheumatic  att/ieks,  especially  w  hen  these  have  followed  each 
other  in  cjuick  succession,  thei'e  is  apt  to  l>e  induce*!  a  state  of  chronic 
thickening  of  the  fibrous  textui*es  involved  in  the  disease.  The  nature 
of  the  change,  and  the  influence  exercised  by  it  on  subsef|uent  rheu- 
matic attacks,  w  ill  be  considered  hereafter.  Meantime  its  existence 
is  indie^itcd  with  the  object  of  pointing  out  that  this  condition,  though 
of  rheumatic  origin,  exists,  when  developed,  inde[)endently  of  the 
rheumatic  poison;  and  may  give  rise  to  8ymx)toms  indistinguishable 
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from  those  caused  by  it — pain  and  stiffness  of  the  joiuts.  The  im- 
portance of  recognizing  its  existence  will  be  apparent  when  we  come 
to  consider  the  question  of  treatment. 


Tlie  Duration  of  Rheumatism. 

Next  to  pain  and  the  heart  complications  one  of  the  most  notice- 
able features  of  rheumatism  is  its  prolonged  duration  when  not  luflu- 
eneed  by  treatment*  That  the  chronic  form  Hhould  be  thuH  cliarac- 
terized  is  no  more  than  one  would  expect  in  an  ailment  to  which  the 
term  chjxjnic  is  api)licable.  It  is  in  connection  with  the  acute  and 
subacute  forms  that  this  feature  calls  for  speci/il  notice.  The  long 
duration  of  acute  rheunuitism  has  l>een  remarked  l>y  every  ont^  who 
has  written  on  the  subject,  It  is  this  which  imparts,  or  used  to  im- 
part, to  the  ailment  many  of  its  hr>n-oi^. 

Till  very  recently  it  was  no  uncommon  thing  for  the  disease  to 
hist  for  mouths,  and  only  in  excei>tional  cases  did  the  jiatient  have  less 
tlian  tliree  weeks  of  suffering.  "In  my  last  attack  I  wris  in  constant 
agony  for  six  weeks."  **  Every  attack  has  laid  mo  up  for  three  or 
four  months/*  Sucli  till  within  very  recent  years  were  the  common 
experiences  of  those  snViject  to  the  disease.  A  considerable  variety 
in  the  duration  of  different  cases  has  always  \mm  iirjtcd  as  a  leading 
feature  in  its  natural  history.  Some  are  exceptionally  long;  others 
ex(*eptionally  short.  Hence  the  mean  duration  of  the  m^dndy  varies 
with  the  varying  exi)erience  o(  different  obserA^ers.  But  all  agi'ee  in 
c-alculating  this  by  w^eeks  rather  than  by  days, 

Pinel  says  that  it  lasts  from  seven  to  sixty  days. 

Scudamore  remarks  that  "  In  a  case  of  w  hich  the  issue  is  favorable, 
the  fever  and  pains  are  brought  to  a  close  at  the  end  of  the  third 
Tveek ;  and  in  slight  attacks  at  an  earlier  period ;  but  when  the  coui'se 
of  the  disease  is  untoward,  a  periotl  of  two  montlis  scarcely  serves  to 
ei^haust  its  power  in  producing  even  acute  symptoms." 

**How  long,'*  says  Macleod,  **a  case  of  acute  rheumatism  of  me- 
dium severity  might  endure  if  left  to  itself,  I  am  unable  tu  say ;  but, 
with  the  common  methods  of  treatment,  probably  five  or  six  weeks 
may  l>e  alxiut  the  average  duration  of  rheumatic  fever." 

According  to  Chomel,  the  disease  rarely  dis*ii»peai's  before  the 
twentieth  day,  and  is  sometimes  prolonged  for  three  months. 

Bouillaud  stated  that  under  the  modes  of  treatment  atloptcHl  up  t*"> 
the  time  at  which  he  wrote  (1840)  the  mean  duration  of  acute  rheu- 
matism was  forty  to  fifty  days ;  but  that  under  the  influence  of  the 
treatment  to  which  h*^  had  r*^c<iurse  (bleeding  coup  mir  coup)  it  was 
reduced  to  less  than  half  that  time,  f.e.,  about  three  weeks* 
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Fuller  says  that  his  own  obeei-vatioD  led  him  to  believe  "that 
wbeo  unattended  by  any  internal  affection,  the  disease,  under 
oiHlfuary  methoik  of  ti^eatinent,  endures  from  four  to  five  weeks/' 

Gan-oti  puts  it  at  "from  ten  days  to  three  or  four  weeks/* 

Niemeyer  gives  the  duration  of  mild  cuhqh  m  **  one  or  two  weeks  ;* 
and  of  severe  ones  as  **  many  weeks/' 

Senator  says  that  **  as  a  rule  acute  polyartliritis  runs  itfl  course 
in  from  three  to  six  weeks/* 

Lehert  fjjives  the  statistics  of  108  cases  of  which — 10  hist«xl  from 
5  U>  li*  days,  58  lasted  froui  10  t^J  3.5  days,  32  histed  from  36  to  55 
days,  and  8  lasted  from  56  to  80  days. 

In  Dr»  Bristowe's  work  on  **  Practice  of  Medicine/*  published  in 
1876»  the  duration  of  acute  rheumatism  is  thus  refened  Uj:  "Tliei^e 
is  no  definite  limit  to  the  duration  of  acute  rheumatism.  Sometimes 
the  patient  recovera  completely  in  the  ttmirse  of  a  day  or  two,  or  of  a 
week ;  moi^  commonly  the  disease  |:)ei*8ista  for  several  weeks ;  and 
not  uufrequently  it  l>ecomes  chronic^  or  m  continued  by  successive 
relaj)ses  for  a  much  longer  ]>eriod  than  that.  ** 

In  the  St  Thomas*  Hoiipital  reports  for  1872  Dr.  Peacock  gives 

.  statistical  account  of  the  ca^es  treated  in  that  hospital  during  the 

prt*vious  year.     He  there  states  that  the  lai-ge^^t  proportion  of  eases 

recovered  in  the  fourth  week.     This  may  be  accepted  as  consistent 

with  general  experience. 

With  re^^ard  to  hospital  statistics  on  this  subject,  however,  it  has 
to  be  remarked  that  the  proi>ortion  of  acute  to  subacute  cases  is  larger 
in  private  than  in  hospital  practice.  The  explanation  of  this  is  to 
be  fouud  in  the  difliculty  or  even  impossibility  of  removing  a  very 
acute  c*we  to  hospit^d  during  its  very  acute  stage,  and  such  cases  are 
vei-y  acute  from  the  commencement.  Over  and  over  again  have  I 
I  seen  cases  of  snl>acute  rheumatism  brought  into  hospital  with  a  his- 
'tory  of  acute  rheumatism  of  several  weeks'  dilation.  Tlie  explana- 
tion of  tlte  delay  in  sending  them  generally  was  that  they  were  too 
ill  to  be  moveih  And  one  can  ijuit*?  see  the  force  of  that,  for  a  man 
who  cannot  bear  the  weight  of  the  Ix^dclothes,  who  screams  with 
agony  at  the  least  shake  of  his  bed,  or  at  the  lightest  tcmch  by  a 
friend»  is  one  whom  it  wouM  l>e  impossible  to  subject  to  the  move- 
ment  and  disturbance  inseparable  from  conveyance  to  another  locality. 

For  this  nnison  very  acute  cases  are  more  often  seen  in  private 
in  hospital  practice,  and  hospital  statistics  are  to  l»*  regnrdf^d 
Ifpviug  to  M'ute  rheumatism  a  milder  aspect  and  shorter  duration 
than  would  be  got  from  similar  statistics  taken  from  private  pnu^tit^. 
For  the  name  reason  Dr.  Pem'ock*s  stjktistics  probably  under-  rather 
than  over-state  the  mean  duration  of  all  cases  of  acute  rheumatism. 


196 


MACLAGAN— RHEUMATISM. 


Such  are  the  statements  of  the  beat  authorities.  All  agree  in  ascrib- 
ing to  acut©  rheumatiam  a  mean  duration  of  several  weeks.  And  this 
coincides  with  the  exiiorienee  of  every  practitioner.  No  one  who  saw 
much  of  the  tlisease  before  the  days  of  the  salieyl  treatment,  can  fail 
to  recall,  on  the  one  hand,  cases  in  which  the  patient,  to  the  delight 
of  himself  and  attondanta,  got  over  the  attack  in  one  <^*r  two  weeks; 
and,  on  tlie  other  hand,  cases  which  dragged  on  their  weary  and 
painful  ccmrae  for  six  or  eight  weeks  and  even  more* 

The  duration  of  the  disease  is  determined  by  the  duration  of  pain, 
its  most  prominent  and  characteristic  feature.  Pain,  of  course,  is 
only  one  sympkim,  but  it  is  that  which  is  most  characteristic,  which 
is  most  com]>lained  of,  wliieli  continues  so  long  as  the  rheumatic 
poison  exercises  its  action  on  the  joints,  and  without  winch  rheuma* 
tism  cannot  be  said  to  exist  in  the  joints.  The  temperatui^e  may  de- 
clinej  the  pulse  may  fall,  the  persjurations  may  cease;  l>ut  so  long 
as  pain  remains  in  any  of  the  joints,  the  i>atient  is  not  convalescent, 
and  may  have  a  re-accession  of  all  his  symptoms. 

Nowadays  we  have  in  the  thermometer  a  delicate  means  of  deter- 
raining  the  duration  of  the  febrile  symptoms  which  are  an  essential 
character ris tic  of  acute  rheumatism.  It  is  found  that  the  objective 
evidence  thus  got,  accords  very  closely  with  tiie  subjective  evidence 
derived  from  tlie  fiatient's  feelings  on  which  our  fathers  relied.  The 
temperature  falls  and  rises  with  the  decrease  and  increase  of  pain 
and  swelling  in  the  joints,  but  rarely  comes  |>ermanently  to  the  nor- 
mal standard  till  the  joint  pain  disappears.  The  cases  in  which  the 
joint  pains  pei-sist  after  tlie  normal  tem]>erature  has  been  reached, 
are  those  in  which  the  chronic  form  of  the  disease  follows  in  the 
wake  of  the  acute,  and  in  which  this  sequence  of  events  imparts  to 
the  atiick  an  nnusmiUy  prolonged  duration,  if  we  calculate  this  by  the 
duration  of  the  pain  alone.  Tliis  grafting  of  the  chronic  on  to  the 
acute  form  explains  the  long  dxnvition  of  those  cases  in  which  acute 
rheumatism  is  said  to  have  lasted  for  several  months.  Such  cases 
commenced  ns  acute  rlieumatism,  graduidly  j^asscd  into  subacute, 
and  still  more  gradually  into  the  chronic  form.  So  iusensi^ile  are 
the  gradations  by  which  the  one  form  nms  into  the  other,  that  with 
the  thprmometer  it  is  difficult,  and  withrmt  it  im]iossible,  to  say  ex- 
actly when  acute  Incomes  subacute*,  and  sul*acute  chrrmic.  It  is 
seldom,  however,  that  a  case  remains  acute  for  more  than  three  weeks. 
It  may  1>p  acute  for  tliat  time,  subacute  for  three  or  four  weeks  more, 
then  gradually  and  without  cessation  of  pain  pass  into  the  <'bronic 
form,  and  so  remain  for  many  %veeks — the  whole  duration  of  the  ail- 
ment being  several  months.  It  is  one  attack  all  through;  but  it  is 
not  acute  rheumatism  during  its  whole  course. 
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The  chronic  course  of  such  cases  may  be  interrupted  and  varied 
by  subacute  exacerbations  of  longer  or  shorter  duration ;  serving  to 
low  that  the  chronic  form  of  the  diseaae  owuh  the  nnme  ( ati8ation 
the  acute  and  subacute  forms  which  precede  and  follow  it.  Thej*e 
very  prolonged  casea  are  exceptional.  Generally  the  febrile  8ymj>- 
Uniifi  and  tlie  pain  decline  and  disappear  about  tlie  same  time. 

The  autliorities  and  stat^^ments*  which  have  l>een  *iuoted  existed 
ttd  were  made  before  1876,  the  yeai*  in  which  the  salicyl  compounds 
Vere  iutro(biced  for  the  treatment  of  acute  rheumatism.  ^\lien  we 
come  to  consider  the  duration  of  the  malady  under  thiH  ti-eatment,  it 
will  be  seen  how  vast  are  its  lienefits.  For  whereas  tliis  duration  was 
formerly  calculated  l»y  weeks  it  ia  now  estimate*!  by  dayn.  Taking 
pain  as  the  index  of  its  continuance,  it  will  l;e  found  that  when  the 
llicyl  treatment  ie  pmperly  applied  the  disoiise  hints  as  many  hours 
as  it  formerly  did  days,  or  as  many  dayn  as  it  formerly  did  months. 
For  in  many  cases  the  pain  is  more  eifectually  and  surely  relieved 
in  one  day  than  it  formerly  w^as  in  one  month.  The  temperature, 
too,  falls  to  the  normal  very  soon  after  the  pain  is  ubolished. 


The  Seat  of  Rheumatism. 

Though  some  dilTorence  of  opinion  is  found  among  old  authors  as 
to  the  exact  seat  of  rheumatism— Latham,  for  instance*  regarding  the 
lymi>hatics,  and  Carmichael  Smyth  the  muscles,  as  lw!*ing  si)ecially 
involvtHl — the  mahidy  is  nowadays  generally  believed  to  have  its  seat 
chiefly  in  the  fibrous  and  serous  tissues. 

And  there  is  go<Ml  reason  for  this  l)elief .  The  rheumatic  i)oison  is 
found  to  exercise  its  action  on,  and  almost  exclusively  on,  particular 
organs  and  textures  in  which  these  tissues  preilominate,  ami  which 
seem  to  have  no  other  feature  in  common.  The  joints,  muscles,  and 
heart  are  the  partes  ehietly  involved.  In  the  c^ise  of  the  joints,  it  is 
not  the  osseous*  but  the  fibrous  and  serous,  elements — the  capsules^ 
ligament**,  tendons  and  tendinous  slipaths.  and  the  synovial  mem- 
branes, which  sulTer.  So  with  the  lit^art;  the  white  fibrous  structure 
of  the  rings  and  valvas  and  the  serous  investing  membrane  suffer 
mud  I  more  than  the  muscular  substance. 

Fibrous  or  serous  tissue  apiK*ai*s  to  be  requisite  to  the  action  of 
the  rheumatic  poison  and  to  the  development  of  rheumatism.  But 
11  fibrous  and  serous  textures  are  not  eipially  apt  to  suffer.  The 
L'riosteum  is  a  fibrous  membrane,  and  a  most  abundant  one;  but  it 
saffeis  seldom.  The  dura  mater  is  so  too,  but  it  is  rarely  the  seat 
of  rlii*umatism-  The  liver,  sjileeu,  kidoey.  and  uterus  have  much 
6br<ius  tissue  in  and  around  them;   but  the  membranes  which  this 
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SbtQQB  Hmmtt  fonns  do  nci  maSet  as  do  the  fibroos  textures  of  the 
jotntamiid  bedui* 

Tbeo  Ihete  mre  oiaaj  jotnis  which  eojoy  a  compuBtiTe  immnTiitT^ 
£i0Bi  the  diifaT     The  small  jomts  of  the  fingers  sz«  aoi  ofu^o  sf> 
fectod;  lbs  aansU  joixil»  of  the  toes  more  rareljr  siilL    One  seldom 
meebi  with  troe  rfaeitiDStic  inflammstioii  of  the  srticidstioo  of  the 
lover  jaw,  or  of  the  jotnis  of  the  alhis  aod  axis.     And  I  oerer  saw,  or 
heard  of,  a  cane  in  which  the  aiticiilatioDfl  of  the  ribs  were  iDTolTed. 
And  jet  aD  these  joiiita  have  ligamefiits,  and  fibroits  and  sercnis  lis-  j 
anes.    The  plema,  pedloneunv  and  arachnoid  aie  serous  memhranes  ;i 
bat  they  do  not  suffer  as  the  pericarditim  does.    With  all  these  ex- 
eeptioDS  belote  os  we  cannot,  withont  hesitation,  accept  the  Tiews  thaij 
liieamatisni  is  essentiaDy  a  disease  of  the  fibrous  and  seions  tissoe 
It  is  only  a  |jart  of  these  tissue  which  show  a  Bfiecial  snsceptibilify 
to  the  acrtion  cjf  tlie  rhenmatic  poison.     Tlie  fibrous  membranes  which 
stirrvmnil  the  brain  and  spinal  column,  the  filjrons  membrane  which 
eovem  the  bones  externally,  and  those  which  invest  and  ^xe  !mpix>ri 
tfi  tlia  liver,  spleen,  kidneys,  and  ntems,  far  exceed  in  qnaintity  the 
fibrons  textures  of  the  large  joints  and  of  the  heart ;  and  yet,  for  once ' 
that  rheomatie  inflammation  ocenrs  in  any  one  of  these  membranes 
it  occnrs  many  handled  times  in  the  ligaments  of  the  lar^e  joints, 

Tlie  H4-r<)Us  investing  membranes  of  the  bniin,  of  the  lung!?*,  aud  of 
the  abclomittal  or^5ans,  far  exceed  in  extent  the  corresponding  mem* 
brane  of  the  heart;  btit  for  once  that  any  of  thera  in  the  seat  of  rheu- 
matic inflammation  the  pericanlium  sufi'ers  a  hundre<l  tiroes. 

In  structure  all  white  tilinnis  tissue  is  very  much  alike;  but  in 
function  it  varies  much.  The  c»hief  of  its  functiom*  are  (1)  to  supijort 
eutin3  organs.  (2)  to  biiul  t<^»ji5ctljer  ami  f^ve  sup[H»rt  to  their  cotiHtitu- 
ent  partSy  (3)  to  control  and  rof^date  movemeut. 

That  which  «n[i|»ort«  entire  organs  is  instanced  in  the  tibrous 
coverings  and  apjienfhiges  of  the  liver»  spleen,  uterus,  etc.  That 
which  binds  together  anil  gives  support  to  their  component  textures, 
is  instance  in  onlinary  connective  tissue.  That  which  is  enjjaged 
in  controlling  and  rr^guhiting  movement,  in  exemplified  in  the  fibrous 
textures  of  the  joints.  It  is  this  last  form  of  white  fibrous  tissue 
which  in  K[XM*iaUy  involve<l  in  rheumatism. 

One  of  the  chief  functions  of  serous  meml>rane  is  to  facilitate^ 
movements.  In  some  organs  which  are  provided  with  a  serous  in- 
vestniPnt  the  mo?eraf*nts  are  ro  slight  tlmt  the  membrane  has  no  very 
n<*tivn  function  tn  iwrfnnn  in  this  way.  The  only  serous  membranes 
engaged  in  really  active  work  are  the  investing  membrane  of  thej 
h**art,  and  the  lining  or  Hynnvial  mf^mbranes  of  tht^  hirger  joints^ 
which  in  fnnetion  are  to  be  regarded  as  serous  membranes. 
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Now  putting  these  various  facts  together — finding  that  many  of 
the  fibrous  and  serous  tissues  of  the  body  are  not  subject  to  rheuma- 
tism, but  that  the  disease  is  limited  ahuost  entirely  to  such  fibrous 
and  serous  tissues  as  *ire  habitually  engaged  in  facilitating,  regulating, 
and  restraining  active  movement — we  cannot  fail  to  see  that  the  seat 
of  rheumatism  is  not  fibrous  tissue  in  general  but  such  fibrous  tissue 
as  is  habitually  engaged  in  controlling  and  regulating  movement; 
and  not  serous  textures  in  general  but  such  serous  textures  as  are 
hal>itually  engaged  in  facilitating  free  and  active  movement.  In 
other  words,  rheumatism  is  essentially  a  disease  of  the  motor  appara- 
tus, ami  the  chif  f  sejits  of  the  morbid  process  are  the  fibrous  and 
serous  Ktnictures  of  that  apparatus. 

There  are  fifteen  common  seats  of  rheumatic  infiammation — two 
hii)s,  two  knees^  two  ankles,  two  shoulders,  two  elbows,  two  wrists, 
two  hands,  and  one  heart,  and  the  one  functional  chanu'teristic  com- 
mon to  the  fibrous  textures  of  all  is  that  they  am  habitually  engaged 
in  controlling  and  regulating  movement.  They  are  the  only  fibrous 
textures  which  posness  this  function. 

But  tliough  the  fibrous  structures  and  synovial  membranes  are 
the  tissues  on  which  the  rheumatic  poison  produces  the  most  marked 
effects,  they  are  not  the  only  ones  which  give  evidence  ot  disturbance. 
The  evidence  is  most  pronounced  in  them  because  the  symptoms 
which  constitute  it — pain  and  sweUing — are  so  prominent  and  obvi- 
ous. So  much  do  sucli  symiitonis  force  themselves  uix>n  the  notice 
of  both  patient  and  iihysician,  and  so  ilominant  are  they  during  the 
whole  course  of  the  disease,  that  attention  is  naturally  concentrated 
on  them.  But  a  careful  consideration  of  all  the  [Jienomena  which 
go  to  constitute  au  athick  of  acute  rheumatism  indicates  that  the 
muscles  suffer  at  the  same  time  as  the  joints.  Their  participation 
in  the  morbid  process  is  indicated  by  the  moacolar  pains  and  aching 
which  usher  in  the  attack,  by  the  tenderness  to  touch  of  the  muscles, 
and  by  the  rapidity  with  which  their  tissue  wastes  away.  Further 
very  distinct  eWdence  of  disturbance  of  the  musck^  is  found  in  what, 
next  to  fever  and  joint  pains,  is  the  most  essenti/d  and  characteristic 
feature  of  the  dise^ise — excessive  formation  of  lactic  acid.  Tins  phe- 
nomenon calls  for  exT»lanatif)n  as  urgently  as  the  joint  inflammation* 
for  it  forms  as  characteristic  and  as  constant  a  feature  of  acute  rheu- 
matism ;  acid  sweats  are  almost  as  essential  to  the  diagnosis  of  acute 
rheumatism  as  joint  pains. 

Lactic  ai^id  is  a  normal  product  of  the  metabolism  of  muscle.  In 
its  riniescent  state  muscle  gives  a  neutral  or  feebly  alkaline  reaction, 
when  actively  contracting  the  rea<*tiou  is  acid.  This  acid  reaction  is 
due  to  the  presence  of  lactic  acid  formed  during  the  state  of  activity. 
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Lactic  acid  being  formed  during  muscle  metabolism,  excessive  form^ 
tion  of  that  Hcid  in  the  system  iudiciites  increased  metabolism 
muscle.     As  this  excess  of  acid  ahvavH  occurs  in  acute  rheumatisni^ 
and  never  in  any  other  disease,  it  follows  that  an  increase  in  muscle 
met^ibolism  is  one  of  the  characteristic  featui'es  of  the  rheumatiorj 
process — one  of  the  results  of  the  action  of  the  rheumatic  poison," 
The  consideration  of  the  question  of  an  excess  of  lactic  acid  in  tlie 
system  really  resolves  itself  into  the  consitleration  of  the  fiuestion 
as  to  why  muscle  metabolism  is  increased.     To  this  poiut  we  shall 
return  by  and  by.     Attention  is  called  to  it  now  with  the  object  of 
showing  that  the  rheumatic  process  is  not  limited  to  the  white  fibrous 
structures  of  tlie  joints,  but  affects  all  their  fibrous  structures,  the 
muscles  as  well  as  the  teodous  and  ligameuts. 


The  Nature  of  Rheumatisni* 

The  nature  of  the  chauge  which  takes  place  as  the  result  of 
action  of  the  rheumatic  poison  has  bi*cn  the  matter  of  some  dilierenoel 
of  opinion.     The  one  point  on  which  all  are  agreed  is  that  it  is  inliam- 
matory.     The  \>omi  on  which  opinions  differ  is  as  to  the  nature  of 
the  inflammation. 

Kheumatic  inflammation  has  been  regarded  by  some  as  differiug 
from  ordinary  infiammatiou,  not  essentially,  but  only  in  the  ik^cu- 
liarity  of  its  seat.  By  othei-s  it  is  looked  upon  as  si)ecilic  in  nature, 
as  resulting  from  the  action  of  a  sjjecial  {Mjison  which  does  not  operate 
in  the  pro<luction  of  other  than  rheumatic  iuHammatioiK  The  former 
is  the  view  taken  by  those  who  regard  the  disease  as  the  direct  result 
of  exposure  to  cold  and  damp;  the  latter  that  held  l>y  those  who  look 
upon  it  as  due  to  the  action  of  a  special  inafenes  morln  circulating  in 
the  blocnL  That  exposure  to  cold  and  damp  suffices  to  produce  acute 
rheumatism  is  an  old  view  which  finds  its  chief  support  in  the  fact 
that  the  dise;ise  oft+^n  occurs  after  such  exposure.  But  so  fretiuent  is 
such  exposure  that  it  would  Ik?  difficult  to  point  out  any  disease  which 
might  not  be  attributed  to  this  agency,  if  we  are  not  careful  to  dia- 
tiug'nish  between  the  pnaf  and  propter  hjc. 

If  acute  rheumatism  owned  such  a  causation,  it  ought  to  be  most 
common  in  the  coldest  climates,  and  during  the  coldest  weather.     But 
it  is  a  disease  of  temf>erate  climates,  not  of  the  arctic  regions;  and,, 
in  temperate  climates,  is  not  always  most  common  in  winter. 

It  ought,  too,  if  caused  by  cold,  to  lie  most  common  in  children| 
and  in  old  people,  who  have  little  power  of  resisting  cold ;  but  tha 
reverse  is  tlie  fact;   for  the  disease  is  most  common  at  the  age  at| 
which  the  power  of  resisting  cold  is  greatest — from  fifteen  to  fifty. 
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caused  by  exposure  to  coLl,  the  joints  whicL  suffer  most  from  such 
exposure*  those  of  the  fingers  and  toes,  should  also  suffer  most  Irom 
rheuuiMtism;  l>ut  they  are  very  rarely  involveil  in  the  disease.  Then 
again,  if  this  Lk»  the  cause  of  the  disease,  how  is  it  that  pericarditis 
so  frei|uently  <iecurs,  and  plemitia  and  peritonitis  so  nxrely?  The 
pleura  and  peritoneum  are  just  as  much  exposeil  to  cold  us  the  peri- 
cardium, jirohahly  more  so.  jln<l  how,  on  this  view,  are  we  to  ex- 
filain  the  occurrence  of  endocarditis,  and  the  almost  entire  limitation 
of  this  to  the  left  side  of  the  heart? 

Again,  it  is  an  estAblishetl  fact  in  the  history  of  acute  rheumatism 
tliat  freHh  joints  may  be  attacked  after  the  sufferer  has  been  confined 
to  l>ed  in  a  warm  rfK)m  for  days  and  even  weeks.  These  later  joint 
attacks  are  identical  in  natui^e  with  the  earlier  ones  which  ushered  in 
the  seizure,  and  it  would  l^e  unreiisonable  not  to  regard  them  as  pro- 
duced in  the  same  way,  and  as  due  to  the  oiieratioo  of  the  same 
cause.  But  it  is  quite  impossible  that  they  can  be  caused  by  expo- 
sure to  cold.  The  exclusion  of  cokl  as  a  possible  cause  in  the  case  of 
tliBse  later  joint  seizures  is  a  sufficient  reason  for  culling  in  question 
its  claims  to  be  the  cause  of  the  earlier  ones. 

Other  peculiarities  of  acute  rheumatism  there  are  which  it  is  im- 
possible to  explain  on  this  view  of  its  etiology.  The  mere  enumem- 
tion  of  these  will  suffice  to  show  that  no  external  agency,  and  no 
amount  of  exposure,  is  adecxuate  to  their  explanation. 

Tlie  special  characteristics  of  acute  rheumatic  inflammation  are: 

1.  The  tendency  to  its  occuiTent^  is  hereditary — transmitted  from 
father  to  son. 

2.  It  is  sfiecially  liable  to  occur  at  a  particular  age— l>eing  rare 
before  fifteen  or  after  tifty. 

3.  It  is  apt  to  attack  the  same  individual  again  and  again. 

4.  It  does  not  confine  itself  to  one  joint,  but  affects  several  simul- 
taneously or  in  succession, 

6,  It  atbu^ks  also  the  membnines  of  the  heart. 

6,  It  very  rarely  terminators  in  sai»i>uration. 

7,  It  is  not  much  Ix^nefited  by  me;wTire44  C4dculated  to  relieve  sim- 
ple local  inflammatory  action,  but  is  speedily  sulniued  by  proi>er  c5on- 
stitutitmal  treatment. 

There  is  no  possibility  of  explaining  these  peculiarities  by  any 
view  which  does  not  recognize  the  existence  and  operation  of  a  gen- 
illy  acting  internal  cjiuse.     No  external  agency  can  be  r^arded  as 
leipiat^^  to  the  ex]ilauation  of  any  one  of  them. 
1.  The  hereditary  transmission  of  the  rheumatic  tendency  neces- 
sarily involves  the  idea  of  a  constitutional,  not  a  local,  mala^ly.     It 
means  that  a  certain  diathesis,  or  particular  state  of  the  body,  pre- 
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dispofiiiig  to  rhetmmtisin,  in  handed  down  from  father  to  son.  But 
Bnch  tranKmisHioTi  cnn  take  pla<'e  only  in  connectiuo  with  constitti- 
tional  ailments.  We  talk  of  a  gouty,  a  riienmjitie,  a  strumous,  a  can- 
cerous diathesis;  but  never  of  a  pleuritic,  a  peritonitic,  or  a  nephritic 
one, 

2.  The  tendency  to  attack  thoso  of  a  x>articular  age  is  a  feature 
which  is  noted  siM?eially  in  connection  with  disease-s  owning  a  con- 
stitutional origin;  and  which  is  manifested  in  rheumatism,  as  it  is  in 
struma,  gout,  cancer,  etc. 

3.  The  liability  to  rc^peated  attacks  in  the  same  individual  e<|ually 
pointB  Uy  constitutional  predisposition » 

4.  The  hict  that  many  joints  suffer  simultaneously  or  in  succes- 
sion, points  to  a  generally  oi>erating  internal  and  constitutional  cause; 
for  it  is  most  improlmble  that  an  external  and  h^cal  canse  could  hnbit- 
oally  produce  inilammatiou  in  so  many  different  parts  as  sufi'er  during 
a  rheumatic  attack  indejiendeutly  of  a  constitutional  predisposition. 

0*  The  tendency  to  heart  affection  can  In?  exi^lained  only  on  the 
view  that  the  true  cause  of  the  inflammation  exists  in  the  system. 
That  cold  and  damfi  might  give  rise  to  an  endo-  or  jieri-canlitis  is 
j>ossible;  hut  that  the  occurrence  of  sucli  inflammation  in  thirty -tliree 
per  cent,  of  the  cases  of  acute  rheumatism  ciin  be  due  to  other  than 
a  generally  acting  constitutional  cause,  is  in  the  higliest  degree  im- 
probable. 

6.  The  rarity  of  suppuration,  no  matter  how  intense  and  pro- 
longed the  inflamraatitm,  indicates  that  rheumatic  is  essentially  dif- 
ferent from  ordinary  inflammation.  "I  have  often  known  acut«* 
rheumatism  of  the  severest  kind  have  the  sUirt  of  the  remeily,  full 
ten  days  or  a  fortniglit,  during  which  nothing  whatever  has  been 
done  for  its  relief;  and  wlien  at  length  the  remedy  has  been  applied, 
it  has  l>een  cured  as  easily  and  rapidly  as  I  could  jtromise  myself  that 
it  would  have  been  had  I  taken  it  in  hand  ten  days  or  a  fortnight 
sooner. 

"  Surely  here  is  something  remarkable  enough  to  make  us  stoji 
and  think  for  a  moment.  An  inflammation  of  the  brain,  the  liver,  or 
the  Inngs  woul<l  not  thus  wait  our  pl«*asure,  or  our  neglect,  and  l>e  as 
curable  ten  days  or  a  f<»rtnight  bence  as  it  is  to-day.  For  inflamma- 
tion in  these  organs  does  not  stand  still.  It  is  progressive  fiom 
st^ige  to  stage,  antl  ea<*h  succeeding  stage  carries  it  further  and  further 
away  from  the  remedy.  But  it  is  the  very  i>ecidiarity  of  acnte  rheu- 
matism that  it  cloes^  in  a  certain  sense,  stand  still.  All  its  actions 
«nd  movements  are  simply  as  forcible  and  rapid  as  possible,  yet  does 
it  sUvnd  still.  All  its  energy  is  ex|)ended  upon  one  stage,  and  there 
il  DO  apparent  progression  beyond  it.     A  fortnight  ago  there  was 
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heat,  and  nervous  ami  vascular  excitement,  and  great  pain  and 
fiwellinij  of  tlie  joints;  and,  to-dav,  the  heat,  and  nervous  and  vaa- 
cuhit  excitemeut,  and  pain  and  swelling  are  exactly  of  the  same 
aiuotuit  as  they  were  at  first.  There  is  no  more  sign  of  parts  dis- 
orgauiztiil,  or  parts  destroyed,  now  than  then"  (Latham). 

7.  Finally*  the  Hiiccess  of  constitiitional,  and  the  futility  of  local, 
treatment  cuinpletc*  the  pnx^f  th;it  in  rheumutism  we  have  to  deal 
with  an  ailment  which  owns  an  internal  and  constitutional,  and  not 
an  external  and  liK'nl,  cause. 

But  though  exposure  to  cold  and  wet  are  not  per  sc  the  cause  of 
Bute  rheumatism,  there  is  ample  e\'idenc6,  the  result  of  the  accumu- 
lated experience  of  all  countries  imd  all  observers,  that  such  exposure 
often  acts  the  part  of  an  aider  and  abettor  in  determining  a  rheu- 
matic attack.  It  does  not  itself  give  rise  to  the  disease,  but  it  ren- 
f>rs  the  -  of  those  lialile  to  l^  affected  by  the  special  cause  of 

cute  rh<  n  more  susceptible  tc3  it8  action. 

How  it  does  so  is  one  of  the  questions  which  have  to  be  considered 
i'onucrtion  with  the  different  theories  advanced  as  to  tlie  nature 
ad  mode  of  action  of  this  s^>ecial  cause. 


Theories  of  Rheumatism. 
The  LAcnc-Acn)  Theory. 

Jlood  poisons  may  lie  divided  into  two  classes :  (n)  Those  which 
are  produc4^d  within  the  system;  and  (h)  th( we  which  enter  it  from 
without.  The  rheumatic  poison  is  generally  regarded  as  lielonging 
to  the  f<  »rmer— a«  l>eing  some  product  of  mal-assimilation,  or  imper- 
fect tissue  metiimorphosis. 

One  of  the  characteristica  of  acute  rheumatism  is  the  occurrence 
prnfiise  acid  i>ers  pi  rations.  The  urine  too  is  hyperacid.  This 
icessive  aciility  miturally  led  to  the  hypothesis  that  an  at*id  condi- 
tion of  the  bkxid  had  something  to  do  mth  the  prmluction  of  the 
rl  '  h»ms.     Dr.  Pr<mt  made  the  definite  suggestion  that 

ti  '/ was  lactic  acid,  and  that  the  rheumatic  symptoms 

reauited  imm  the  accumulation  of  this  acid  in  the  blmxl.  This  idea, 
enlarged  upon  and  dcvelox>ed  by  Todd,  Fuller,  iim\  others,  Wiis  re- 
ganlcnl  by  the  profi*ssion  as  affonling  of  the  cansiititm  of  acute 
rhenimitism  a  more  satisfactory  explanation  than  any  other  hyx^othe- 
sis  hitlierto  advancinL  It  passesse<l,  num'over,  the  advantage  of 
affording  a  definiti^  foundation  for  a  rational  line  of  treatment — the 
treatment  by  alkalies. 

The  lactic-acid  theory  was.  for  these  reasons,  very  generally  ac- 
cepted, and  for  a  long  time  was  looked  tiiion  as  quite  satisfactory. 
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In  time,  however,  the  sufficiency  of  this  theory  began  to  be  called  in 
cjueKtioo^  and  tltmbts  expressetl  as  to  the  t^flicacy  of  the  treatment  hy 
alkaht^t*  to  whit'h  it  uatunilly  led.  The  faihire  of  ilia  alkaline  treat- 
ment indued,  more  than  any  uthi-r  cause,  tended  to  briu^  il  in  credit  on 
the  acid  theory. 

Lactic  acid  is  a  product  of  tiBsue  metitmorphosis.  It  is  an  un- 
stable compound,  %\hicii  readily  undergoes  change,  and  is  excreted 
by  the  lungs  and  skin  as  carbonic  acid  and  water. 

Its  presence  in  excess  in  the  system  may  be  due  to  increased  for- 
mation, to  defective  elimination,  or  to  a  combination  of  these  two 
agencies.  The  most  perfect  development  of  the  laetic-acid  theory  is 
that  which  recognizes  this  combination. 

Lactic  acid  is  formed  during  the  metjd lolic  changes  which  take 
place  in  muscle.  During  exercise  it  is  formed  in  larger  quantity  than 
during  fiuiescence,  and  when  the  exercise  ceases  there  is  an  excess 
of  this  acid  in  the  system.  But  tlie  exercise  which  causes  increased 
formation  of  lactic  ai-id  is  aecomi>anied  also  liy  increased  lU'tion  of 
the  lungs  and  of  the  skiu^  the  channels  by  which  the  acid  is  elimi- 
natefl  in  the  form  of  carbonic  acid  autl  wat^n'.  Excessive  fomaation 
is  thus  counterbahmced  by  increaHed  elimination,  and  no  accumula- 
tion takes  place.  But  if,  at  this  time,  the  action  of  the  skin  be 
checked,  the  metamorphosis  and  elimination  of  the  hu'tic  acid  are 
arrested,  it  Jicenmulates  in  the  syHtem,  and  the  symptoms  of  acute 
rheumatism  result.  The  action  of  the  skin  is  checked  by  anything 
which  chills  the  surface  of  the  body. 

Such  is  the  most  perfect  development  of  the  lactic-acid  theory ; 
and  such  the  manner  in  which  this  m«>dern  the*>ry  is  combined  with 
the  old  view  as  to  the  efficacy  of  a  chill  itj  tlte  lUTHluction  of  rheuma- 
tism. The  theory  is  ingenious  and  Ix^autiful,  and  by  no  means  de- 
void of  foundation.  But  it  must  not  be  dcceptod  without  a  careful 
consideration  of  the  evidence  on  which  it  rests. 

The  arguments  adduced  in  support  of  this  theory  are  the  following: 

L  Acute  rheumatism  is  accompanied  by  excess  of  lactic  acid  in 
the  system ;  the  disease  never  occurs  without  such  excess,  and  such 
excess  is  found  only  in  connection  with  it. 

2.  The  injection  of  lactic  acid  int<»  the  system  of  the  lower  ani- 
mals has  been  said  to  l>e  followed  liy  intlammatory  changes  similar 
to  those  which  ocrcur  in  acute  rheumatism. 

3,  The  administration  of  lactic  acid  to  man  has  been  foDowed  by 
symptoms  indistinguishable  from  those  of  acute  rheumatism. 

Let  us  consider  each  of  these  arguments. 

1,  Acute  rJirinnnfwm  is  acromjmnivd  Inf  excess  of  Inctw  ami  in  Hit 
Bysientf  aiid  mwh  excess  is  noted  only  in  connection  with  it. 
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That  no  doubt  ib  true ;  liiid  tLe  accuracy  (if  tlio  atat^raeot  is  not 
called  in  (luestion.  The  point  at  issue  is  the  relationship  which  this 
woBs  of  iicid  bears  to  the  rhenmatic  process.  Ih  lactic  acid  the 
rheumatic  poison,  and  does  its  presence  in  excess  in  the  system  give 
rise  to  the  phenomena  of  acute  rheumatism ;  or  is  the  excess  of  lactic 
acid,  like  pain  and  fever,  merely  one  of  the  phenomena  of  the  disease, 
om* tjf  the  results  of  a  inurbid  actiou  set  agoing Ijy  some  *?ther  agency? 

According  to  the  kctic-acid  theory,  the  acid  causes  the  rheuma- 
tism. The  main  support  of  this  theory  is  the  fact  which  we  are  now 
conftideriug,  that  there  is  always  an  excess  of  lactic  acid  in  the  system 
during  the  ccnirse  of  acute  rheumatism. 

But  there  are  cogent  reasons  for  not  accepting  the  new  that  the 
acid  is  the  cause  of  the  rheumatism.  For  if  it  were  so,  the  rheama- 
tic  symptoms  should  persist  so  long  as  the  acid  eidsted  in  adet^uate 
excess  in  tlie  system,  and  should  decline  when  it  ceas^nl  to  do  so,  and 
not  till  then.  Bemedies,  too,  which  neutralize  the  acid  should  also 
cure  the  rheumatism;  while  those  which  tUd  not  do  so  should  fail  to 
have  any  curative  effect.  The  early  advrK\*ites  of  the  lartic-aeid  theory 
believed  tliat  the  administration  of  alkalies,  by  neutraliziiig  the  acid, 
would  cure  the  rheumatism.  ^Vnd  theoretically  such  should  have 
been  the  case.  But  the  rt^ality  has  been  very  different.  For  though, 
in  the  absence  of  any  better  mode  of  treatment,  alkalies  continued  to 
be  for  many  years  the  chief  remedies  acbninistered  in  rheumatism, 
w©  very  well  know  that  they  exercise  little  or  no  control  over  the 
disease.  They  may  l.»e  given  so  as  to  saturate  the  system,  and  ren- 
der  the  urine  alkaline,  without  doing  good  to  the  rheumatism.  The 
disease  seems  to  last  as  hmg,  and  h)  run  the  same  ctnirse  when  treated 
by  alkalies,  as  it  d^^es  when  it  receives  no  treatment  at  all.  If  the 
acid  caused  the  rheumatism  this  should  not  be. 

Again,  we  find  that  salicin  and  salicylic  acid  cure  acute  rheuma- 
sm  effet*tually  and  speedily— as  will  be  evidenced  further  on.  It  is 
im)»osHible  that  their  curative  effect  can  bo  due  to  any  neutralizing 
action  on  lactic  acith  Their  effect  is  produced  also  iudei>endently  of 
any  action  on  the  eliminating  organs.  It  is  certain  that  these  i-eme- 
dics  neither  neutralise  nor  get  rid  <if  the  acid,  for  in  cases  of  acute 
rheumatism  which  are  thus  rured  the  |ierspiration  often  continues  to 
ive  an  acid  reaction  for  four,  six,  or  more  days  after  fever,  pain, 
swelling,  antl  all  symptoms  of  rheumatism,  except  this  acidity,  have 
uV  tred.     This  continued  acidity  of  the  perspiration  so  long  aft*^r 

t!  irnntic  symptoms  have  ceased  is  no  doubt  due  to  the  presence 

and  excretion  of  acid  fonued  during  the  i^ontinuanco  of  the  disease. 
It  has  an  iTn[H>rtant  lw>aring  on  its  pathoh)gy. 

It  indicates,  tii-st,  that  the  acid  in  the  s\  stem  is  neither  neutralized 
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nor  destroyed  by  the  remedy  which  neutmlizeg  the  action  of  the 
rheumatic  poison,  arrests  the  rheumatic  process,  and  puts  an  end  to 
the  disease. 

Secondly,  it  shows  that  the  mere  presence  of  hictic  acid  in  the 
system  does  not  necessarily  j^ve  rise  to  rheumatic  symptoms. 

ThirtUy,  it  indicates  that  it  is  the  producfitfu  of  the  acid  in  excoss» 
not  its  mere  premticc  in  excess,  which  is  t'ssentially  associated  with 
these  symptoms.  In  other  wortls,  thest?  symptoms  and  the  i>rcHenc4 
of  lactic  acid  in  the  system  would  seem  to  be  associat^xl  toj^ether  as^ 
conjoint  results  of  the  rheumatic  i»rocess.  On  this  view  of  the  matter 
excess  of  lactic  acitl  in  tlie  system  becomes  one  of  the  ordinary 
symptoms  of  acute  rlieuraatism — a  result  and  not  the  cause  of  the 
morbid  procx^'ss  which  constitutes  the  tlisease. 

2.    Thr  hijerthni  of  larfir  acid  Inio  the  sysfcm^  of  Iha^  hwer  anwKth 
has  been  said  to  be  followed  by  injlfimmakinj  chatujas  similar  to  fAi/fle j 
which  occur  in  acafe  rheamaiism. 

Many  years  ago  Sir  Benjaiidn  Ward  Ilichardsou  published  im 
account  of  some  exijcriments  made  on  cats  and  dogs,  by  injecting; 
lactic  acid  int**  their  [leritoneal  cavitie.s.  The  results  of  these  exjieri- 
mt^nts  he  regarded  as  favoral)le  to  the  hictic-acid  theory"  of  rheuma- 
tism ;  and  they  have  l>een  refeiTed  to  by  various  authors  as  one  of 
the  reasons  for  accej*tiiig  that  theory. 

A  careful  i^onisal  of  Dr.  llichardson's  pai)er  would  seem  to  indi- 
cate that  there  have  l>©en  accorded  to  his  experiments  a  wider  scoj>e 
and  greater  significance  than  are  their  due.  For  in  none  of  the  ani- 
mals exi>erimented  on  w^as  thei-e  induced  a  morbid  condition  which 
we  would  call  rheumatism  in  man.  What  Dr.  Richardson  found,  and 
all  that  ho  found,  was  that  in  animals  into  whose  system  lactic  acid 
had  l>€^en  injected,  there  Wius  observed,  aftc^r  deatli,  redness  of  a  por- 
tion of  tlie  endocariliura,  Endot*arditis»  antl  not  rheumatism,  seemed 
to  l>e  the  malady  induced.  But  as  endocarditis  is  fnxiuent,  and  an 
exi^ss  of  lactic  acid  invariable,  in  acute  rheumatism,'  the  inference 
was  drawn  that  these  exi>eriments  demonstrated  the  accuracy  of  tliQj 
view  that  lactic  acid  is  the  morbid  agency  which  gives  rise,  not  onlj 
to  eniltM?ai"ditis,  but  also  to  the  rheumatism  with  which  endocarditis 
is  usually  assm'iatetb     The  inference  is  wider  than  the  facts  warrant. 

Moreover,  a  careful  examination  of  these  facts  indicates  very  im- 
portant  i>oints  of  diffi*rence  between  the  condition  noted  by  Ilichard- 
sou and  that  which  occui*s  in  connection  with  acute  rheumatism— so 
important,  that  we  are  led  to  regard  the  results  of  his  exijeriments  as 
negative,  so  far  as  the  |iathology  of  acute  rheumatism  is  concerned, 
and  the  inferences  drawn  from  them  as  inadmissible. 

Wlmi  Dr.  Richardson  teaches  is  that  in  both  induced  and  rheu- 
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luatic  endocardiiiB  the  cause  of  the  mflammatiou  is  lactic  acid  in  the 
blood,  and  that  the  acid  produces  ita  effect  by  a  direct  irritant  action 
on  the  free  surface  of  the  endocardium. 

The  l>eariug  of  his  experiments  on  our  subject  may  lie  considered 
under  the  foUouoni^  propositions,  taken  from  Dr.  Richardson's  paper, 
and  given  in  his  own  woi*ils : 

1.  "In  rheumatic  endocarditis  the  poison  is  produced  in  the  pul- 
monary and  destroyed  in  the  systemic  circulation." 

2.  **  Lactic  acid  could  not  exist  in  the  blood  without  producing 
endocardial  mischief/' 

3.  "The  action  of  the  poison  which  produces  the  disease  (rheu- 
matic endcx'orditis)  is  directly  ou  the  fi-eo  surface  of  the  endocardinl 
membrane;  the  jkhsou  acts,  in  a  word,  after  the  manner  of  a  local 
irritant/' 

(fi)  The  first  proix)sition  is  a  most  impnrtiint  one — so  imijortant 
that  it  cannot  l>e  accei>ted  without  evidence ;  for  on  its  accuracy  de- 
pends tlie  validity  of  Dr,  Richainlson's  whole  argument. 

If  his  statement  Ije  conect  the  fact  which  it  indicates  strongly 
supi>orUs  his  view  of  the  m< mIc  of  pr<jduction  of  end(x*arditis. 

If,  on  the  other  hand,  it  can  be  shown  that  lactic  acid,  so  far  from 
being  destn^ved,  is  iU'tually  produced  in  the  systemic  circulation, 
then  Dr,  llichardson's  statement  is  proved  to  be  erroneous,  and  his 
position  untenable.  A  careful  study  of  the  question  would  indicate 
that  such  evidence  does  exist. 

During  the  process  of  digestion  sugar  is  formed.  From  the  di- 
gestive organs  it  passes  into  the  circulation.  Part  of  it  is  taken  up 
by  the  liver,  and  eonverteil  in  that  organ  into  glycogen,  in  which 
form  it  is  stored  up  in  the  liver.  During  fasting  it  again  becomes 
tmnsformcnl  into  sugar,  and  as  such  passes  into  the  circulation. 
Like  all  non-nitrogenous  substances,  sugar  is  finally  transformed  iuki 
t^arbonic  a^^-id  and  water.     In  the  course  of  this  transformation  there 

pn^duced  various  intermediate  substances.  One  of  these  is  lactic 
'lurid.  The  question  which  wo  have  ti)  ctmsider  is,  where  dt>es  this 
formation  of  lactic  acid  take  |»hice?  Our  knowle*lge  on  this  point 
haa  considerably  advanced  since  Richanlson  made  his  experiments; 
and  it  is  now^  kno^Ti  that  lactic  (sarcolactic)  acid  is  one  of  the  mefai- 
l>*>lic  products  of  muscle.  In  the  jiassive  state  muscle  has  a  feebly 
alkaline  n^action;  but  during  contraction  it  becomes  acid.  This  al- 
tered reacti*m  is  of  coui-se  due  to  the  formation  of  an  acid  in  the 
muscle;  and  dti  Bois-Reymond  showed  that  the  acid  formed  is  sarco- 
lactic acid.  His  observations  were  confirmed  by  those  of  Heideuhain, 
who  found  that  up  to  a  certain  iK)int  the  cpiantity  of  acid  produced 
increased  with  the  amount  of  work  done  by  the  muscle.     It  has  been 
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maintained  by  8omfi  that  the  acid  reaetion  of  tJi©  active  musjclo  is  i 
partly  due  to  the  fnrraHtinn  of  phosphoric  acid.  Be  this  as  it  mar, 
there  can  be  uo  tloiilit  from  the  obsenTitioD  of  dii  Bois-Heymond 
that  it  is  at  Ifiiat  partly  thie  to  the  fireseoce  of  narcolactic  acid, 
and  that  that  acid  is  a  metabolic  product  of  muscle  find  is  forinBd 
during  its  eontracHon.  Eichardson^s  statement  that  the  acid  is 
formed  in  the  puhunmiry  and  destroyed  in  the  systemic  circulation 
is  thus  demonstrate^l  to  be  errcmeous. 

(/>)  The  second  proposition,  thai  hictic  acid  conUl  not  exist  in  the 
blood  without  |>ro4bicin^  euthicunlitis*  is  equally  at  variance  with 
facts  and  experience* 

** It  is  absurd,"  says  Richardson,  "to  assume  that  oxmees  of  an 
acid  of  the  producinj^  series  thrown  off  from  the  skin  of  a  sick  man 
should  not  l>e  derived  from  his  l»lc»od."  Lactic  acid  is  thus  thrown 
off  from  the  skin  in  acute  rheumatism.  If  Dr.  Richardson's  proposi- 
tion were  conect,  end< carditis  should  Iw  an  invariable  complication 
of  that  disease.  But  it  occui*s  only  in  a  minority  of  cases,  alM>ut  30 
]>or  c«mt.  Lactic  acitl,  therefore,  exists  in  excess  in  the  bhiocl,  w^ith- 
out  producing  endocardial  mischief »  in  about  70  {>er  cent,  of  tlie  cases 
of  acut-f*  rhonniatism  which  occur. 

(c)  The  thinl  proi>c>sition,  that  lactic  acid  acts  as  a  local  irritant 
to  the  endocartlium,  is  in  keeping  witli  the  second;  Imt  is  equally  in- 
consistent with  evidence,  and  is  refuted  by  the  siinie  arguments.  If 
lactic  acid  \*e  the  rheumatic  poise m,  and  if  it  exercise  a  direct  irritant 
action  on  the  endtx^ardium,  that  membrane  should  give  evidence  of 
irritation  in  every  case  of  acute  rheumatism ;  but  it  does  so  in  only 
a  minority.  Again,  if  this  were  its  mode  of  firodiiction  the  inflam- 
mation should  l>e  diffused  over  the  whole  surface  of  the  endocardium ; 
but  it  is  limited  to  the  valves,  and  even  in  these  is  found  only  on  one 
side — in  the  aortit'  valve  only  on  its  convex  surface,  and  in  the  mitral 
only  on  its  auricuhir. 

The  pathogenesis  of  rheumatic  endocarditis  ought  not  to,  and  can- 
not rightly,  l^  considered  apart  from  that  i»f  the  joint  inflammation 
in  crmnection  with  which  it  i>ccurH.  The  poison  which  gives  rise  to 
the  one  give^  rise  to  the  other;  and  its  mode  of  action  in  the  pro- 
duction of  inflammation  of  the  fibrous  and  serous  tissues  of  the  joints 
and  of  the  heart,  is  doubtless  the  same.  It  is  physically  impossible 
(or  lactic  acid  to  act  on  the  fibrous  elements  of  the  joints,  as  Dr, 
Richardson  l>elieves  that  it  acts  on  the  endocardium . 

Again,  i>ericarditis  is  almost  as  fre4pient  as  endocarditis  in  acuta 
rheumatism.  The  two  are  due  to  the  same  cause,  and  produced  in 
the  same  way ;  but  I>r.  Richardson  leaves  pericarditis  out  of  accotmt 
altogetlier,  ami  gives  of  the  occurrence  of  inflammation  of  the  mem^ 
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bmne  whicli  lines  the  interior  of  the  heart,  an  explanation  which 
cannot  apply  to  inllanimation  of  that  which  invests  it  externally. 

For  these  varions  reasons^  we  re^^aril  the  inferences  which  have 
been  drawn  from  Dr*  Richartlson^s  exp4mment«  hb  fallacions  and  un* 
warranted;  and  the  experiments  themselves  as  affording  no  valid 
support  to  the  lactic-acid  theory  of  rheumatism.  The  results  of  ex- 
I>erimeutH  made  on  tlie  k)wer  animals  may  re^idily  have  their  impor- 
tance exaggerated;  and  we  cannot  exercise  too  great  caution  in  draw- 
ing from  them  inferences  applicable  to  man.  Though  certiiin  eflects 
are  got  fi*om  the  administration  of  this  and  that  drug  to  a  cat  or  dog, 
it  by  no  means  follows  that  like  results  would  follow  its  administra- 
tion to  man.  This  obiection  is  i>eculiarly  a[>plical>le  to  Dr.  Eichard- 
son's  experiments.  There  ai*e  abundant  observations  to  show  that 
the  only  invariable  result  of  the  administration  of  lactic  acid  to  man 
inci-eased  action  of  the  skin.     But  this  is  a  result  which  could  not 

got  in  dogs,  for  they  do  uot  perspire. 

But  alwive  and  l>ey<md  all  these  very  cogent  reAsons  for  rejecting 
Dr.  Richardsim*s  teaching  tlie*-e  is  another  one  even  more  potent.  It 
has  lieim  ih*monstratetl  by  Et^vher  that  the  endocardial  signs  which 
Dr.  Eichartlson  attributed  to  the  action  of  lactic  acid  am  found  in 
ail  dogs,  no  matt<*r  how  they  aie  killed.  Eichaitlson,  and  Eauch 
who  supjK)rted  him,  omitt-c^d  to  satisfy  themselves  l)efore  making 
■  their  exi>eriraenta  »is  t<j  what  was  the  normal  appearance  of  the  endo- 
cardium in  the  dog  after  death.  Had  tliey  done  so  they  would  have 
found  it  to  lie  exactly  that  which  tbey  described  as  morbid,  and  as 
th©  result  of  the  action  of  hictie  acid  on  it.  The  redness  which 
Richai\lson  regartied  rLs  imthologicab  and  as  the  rt^sult  of  the  dire<*t 
irritiint  action  of  the  lactic  ac»id,  luis  been  shown  to  be  the  normal 
c^ondition  of  tlie  lining  meml)rane  of  the  right  sitle  of  the  heart  of  the 
dog,  no  matter  how  death  in  brought  alM)ut. 

3.  The  (ulminiAtrdtion  of  laefic  tv^kl  to  man  /uts  been  followed  bit 
tymphms  ofarnte  rhcnmatmn. 

Since  Cantani  recommended  lactic  acid  as  a  reiuedy  in  diabetes, 
uurorrous  cases  oi  that  dise^ise  have  been  thus  treated.  In  several 
the  administration  of  the  acid  has  been  followed  by  symptoms  indis* 
tinguishable  fmm  those  of  rheumatism,  pain,  and  swelling  of  joints^ 
with  rise  of  temiK»rature. 

One  of  the  most  remarkable  is  a  case  related  by  Dr.  B.  Foster  in 
which  there  oceurretl  six  well-marked  arthritic  attacks:  **Tlie  phe- 
nomena correspcmded  in  all  respects  U^  those  which  are  characteristic 
of  scute  articular  rheumatism.  They  came  on  when  th©  acid  was 
taken,  and  censnl  wlu'u  it  w^is  discontinued.  WTien  uoderjite  qmin- 
I  titieci  of  the  acitl  were  tolerated,  an  increase  in  the  dose  was  succeeded 
Vol.  U.-14 
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by  the  painful  inflammatioa  of  tlie  joints.  Coinciding  with  the  de- 
velopmeDt  of  the  articular  affection  waB  tlie  appearance  of  perspira- 
tion, at  fii'Ht  only  slight,  V)ut  afterward,  in  the  more  severe  attacks, 
copious  and  iK*id.  These  facts/*  continued  Dr.  Foster,  "have  die- 
l^lle<l  the  last  lingering  donht  in  my  mind  as  to  the  tmth  of  the 
lactic-acid  theor\^  of  rheumatism/' 

One  cannot  i*ead  the  detaik  of  Dr.  Foster'i^  caseB  without  feeling 
that  we  have  in  their  facts  strong  evidence  in  support  of  tlie  Luetic- 
acid  theijry— t4j  my  mind,  the  strongest  that  has  been  adduced  in  its 
favor.  Such  e\ndence  cannot  be  disregarded  or  ignored ;  either  we 
nmst  ox  Ilia  in  it,  or  our  refutation  of  the  hictic-acid  theory  must  re* 
main  imperft^ct  and  inaderjuate.  Can  it  lie  explained?  I  think  it 
can;  and  that  even  Dr,  Foster  may  Ix*  shaken  in  his  renewed  alle- 
giauce  to  his  okl  love. 

Lactic  acid  is  a  iirodnct  of  tissue  metiibolism — an  excretory  product 
therefore.  Such  products  when  retained  unduly  in  the  system  exer- 
cise two  distinct  actions— first,  a  stimulant  acti(»u  on  the  organ  by 
which  they  are  normally  eliminated,  and  second,  a  disturbing  action 
on  the  tissues  which  supply  the  materials  from  which  they  are  formed. 
The  retention,  for  instauce,  of  an  excess  of  carbt^nic  acid  iu  the  sys* 
tem  causes,  timt,  increased  force  and  fre<iuency  (d  respiration,  and 
ultimately  paralysis  of  that  fimction  and  asphyxia.  Excess  of  urea 
iu  the  l>Iood  causes,  lirst,  increased  action  of  the  kidneys,  and  ulti- 
mately that  condition  of  tissue  aBi>hyxiation  to  which  we  apply  the 
tenn  urtemia.  So  with  lactic  acid,  its  retention  iu  the  system  causes, 
fii"st,  increased  action  of  the  organ  liy  which  it  and  its  products  are 
normally  eliminated*  and  second,  functioual  distitrViance  of  the  tex- 
tures during  whose  retrogrjide  metamorphosis  it  is  formed,  if  for  any 
reason  the  eliniiTinting  orgau  failed  in  its  duty* 

Observatit>u  has  shti\\Ti,  fii*st,  that  hictic  acid  is  eliminated  chiefly 
by  the  skin*  and  second,  that  it  is  formed  during  the  itction  and  retro- 
grade metani(iri>hosis  of  the  tissues  of  the  mfitnr  aj>{iaratus.  The 
effects  which  we  should  expect  to  result  from  an  excess  of  lactic  a^^d 
in  the  blood,  are,  therefore,  increased  action  of  the  skin,  and,  failing 
that,  funt*tional  disturbance  of  the  mot^r  apx>aratus.  And  that  is 
exactly  what  Dr.  Foster  observed. 

Lat^tic  acid  is  so  readily  oxidized  and  eliminated,  that  it  is  ob 
in  exceptional  cases  tliat  ingestion  can  exceed  elimination.  Hence  it 
is  only  in  i>xce]>tional  cases  that  its  internal  administi^ation  can  give 
rise  to  disturbance.  One  of  these  exceptional  cases  is  that  recorded 
by  Dr,  Ft»ster.  The  fiatient  was  suffering  from  dialjetes  and  phthisis 
— V»oth  of  thero  ailmentH  accomijanied  by  imperfect  oxidation.  **In 
diabetes,*'  says  Dr.  Foster,  "we  have  a  state  of  disordered  nutrition 
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ery  tiiifavoral>Ie  to  the  conversion  hy  oxidation  of  new  compounds; 
».nd  in  WrigLt's  ca»e  tliis  was  aggrtivated  by  the  aerious  pulmonary 
eorn plications.     Associated  with  this  was  a  dry  branny  state  of  the 
Hkin  highly  uniavonible  to  the  t?limination  of  the  Lictie  iu:id  by  one 
of  the  common  channels/' 

Lactic  acid  ^;iveu  under  such  circumstances — given,  that  is»  to  a 
man  in  whose  sy«t<Mn  it  cannot  be  oxidized,  aud  by  whose  skin  it 
cannot  be  elimimvted— must  be  retsiined,  and  C44use  disturbance  of  the 
nutrition  of  the  textures  i)f  whose  metamor[>hosis  it  is  a  jjnjiluct.  An 
excess  of  hictic  acid  in  tlie  bliKMl  checks  the  retrograile  metamorpho- 
sis of  these  textures,  and  so  distorlis  their  whole  nutrition,  just  as 

ined  excreta  province  a  corresiKinding  action  on  the  brain,  and 

an  atmosphere  of  carlmnic  acid  interferes  with  the  elimination 
of  that  gas  from  the  system.  The  symptoms  resulting  from  the  re- 
teutinn  of  hictic  acid  in  the  blorMl  are,  therefore,  likely  to  l>e  those  of 
functional  diKturbftnce  of  the  tissues  of  the  motor  apparatus.  Func- 
tional disturbance  dechire^  itself  in  different  ways  in  different  organs, 
In  the  brain  it  causes  nervousness,  in'itabilit\%  headache,  giddiness^ 
delirium,  c(m\^dsions,  and  coma.  In  the  heart  it  gives  ris«!  t*>  more 
or  less  disturbance  of  the  rhythm  and  force  of  its  action.  In  the 
digestive  organs  it  declares  itself  by  evidences  of  imperfect  and  de- 
ranged digestion.  In  fibrous  tissue  the  evidence  of  its  existence  is 
pain,  which  may  lie  very  severe,  and  is  well  exemplifie<i  by  what  is 
felt  when  a  ligament  is  unduly  stretched,  or  when,  as  in  acute  rheu- 
matism, it  is  the  seat  of  indanimation. 

A  disturbing  agency  like  lactic  acid,  which  acts  on  hotlx  the  mus- 
cuhiT  and  fibrous  textures,  will  dec*lare  itself  chiefly  by  symptoms 
referable  to  the  latter.  It  will  do  so,  liecause  these  textures  give 
more  ready  and  decided  evidence  of  functional  disturlmnce;  and  lie- 
cause  any  weakening  of  the  muscles  to  which  it  might  give  rise 
would  be  li^t  in  the  muscTilar  delnlity  and  wasting  characteristit*  of 
the  diabetes  for  which  the  acitl  was  given. 

Pain  localized  in  the  muscular  and  fibrous  tissue  of  the  motor  ap- 
paratus is,  therefore,  the  chief  symptom  which  we  should  expect  to 
find  follow  the  retention  in  the  blood  of  an  excess  of  lactic  acid.  And 
so  in  reality  it  is  found  to  l>e.  Tliat  is  the  true  interpretation  of  Dr. 
Fostt>r's  fac'ts.  His  evidence  shows  that  lactic  acid  causes  increased 
action  of  the  skin;  and  failing  this,  disturbed  nutrition  of,  and  con- 
se^^inent  ]>ain  in,  the  muscles,  and  in  the  fibrous  textures  of  the  joints; 
but  it  goes  no  further. 
■  IJut  it  may  be  said,  if  you  grant  this — if  you  admit  that  excess  of 
i  lactic  acid  in  tlie  blood  may  give  rise  to  articular  pains  -^lo  you  not 
thereby  ailmit  the  truth  of  the  lactic-acid  theory  of  rheumatism?    By 
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no  m<>aus :  the  two  propositions  are  not  only  not  identicnlt  but  are 
widely  different.  That  excess  of  lactio  acid  in  the  blood  is  the  cause 
of  some  of  the  phenomena  of  acute  rheumntism,  is  u  position  which 
I  not  only  admit,  but  am  prepared  to  maintain.  But  that  is  a  very 
different  thing  from  saying  that  it  causen  all  its  phenomena,  which  is 
what  the  lactic-acid  theory  asserts.  That  theory  is,  that  lactic  acid 
is  the  rheumatic  poison,  the  sj^ecial  materics  jnorbi  which  initiateB  and 
seU  agoing  all  the  phenomena  of  the  disease.  One  of  the  most  ctm- 
staut  of  these  [phenomena  is  the  i>ro8once  in  the  blood  of  an  excess  of 
Uctic  acid.  But  lactic  acid  cannot  l>e  the  cause  of  its  own  increased 
formation — of  its  own  excess.  The  position  is  an  absurd  one ;  but 
its  very  absurdity  serves  to  demonstrate  the  weakness  of  the  lactic^ 
acid  theory,  and  to  bring  In^fore  us  the  real  nature  of  the  question 
which  we  have  to  consider,  ami  of  the  difficulties  which  we  have  to 
face. 

The  advocates  of  the  lactic-acid  theory  of  rheumatism  have  taken 
one  of  the  phenomena  of  the  disease,  and  have  raised  it  from  its  nor- 
mal and  8ul)orilinate  ]iosition  of  a  symptom,  to  the  rank  and  dignity 
of  an  exciting  cause.  In  so  doing  they  ha\'e  nei^essarily  fallen  into 
error.  Elxcess  of  acid  may  cause  joint  pains,  but  w  hat  causes  the 
excess  of  iwid?  That  has  to  be  explained,  no  less  than  the  phenom- 
ena which  combine  with  it  to  form  the  symptoms  of  acute  rheumatism. 

Aiid  herein  we  see  the  inadeiiua4\v  of  Dr.  Foster's  ol>servation8  to 
throw  light  on  the  idtimate  iMithology  of  the  disease;  and  the  short- 
sightechiess  of  the  view  which  regaixls  them  as  doing  so.  In  his  cases 
the  hu'tic  acid  was  given  to  the  patient,  and  its  presence  in  excess 
was  reatlily  accounted  for.  In  acute  rheumatism  the  excess  of  lactic 
acid  is  the  phenomenon  which,  of  all  others,  it  is  at  once  most  essen- 
tial  and  most  difficult  to  explain.  If  the  first  rcijuisite  to  the  pro- 
duction of  rheumatism  l»e  an  excess  of  lactic  acid,  the  first  requisite 
to  a  satisfactory  theory  i»f  rheumatism  is  that  it  should  account  for 
this  excf«s*  An  attinni>t  to  do  so  has  been  mmle  by  some  of  the  ad- 
Tocates  of  the  lactitvacid  theory,  nobibly  by  Corrigan  and  Senator. 
Lju^Ue  iicid»  tliey  s^iy,  is  formed  during  muscular  exercise.  Under 
onlinary  ciremnsianoes  it  is  partly  oxidizt»d  and  got  rid  of  as  carlnxnic 
achl  and  water;  partly,  when  there  is  a  great  deal  of  it,  excreted  un* 
altered  in  Ae  sweat  Should  tlie  cutaneous  surface  lie  chilled,  the 
elimination  of  the  ai*id  will  W  checked,  and  it  will  accumulate  in  the 
ajatain. 

Thai  chilling  of  the  surface  when  heated  by  exercise  may  be  fol- 
lowed  by  a  rheumatic  attack  then>  is  no  doubt.  But  to  l>e  heated  by 
OMciiie  is  m>  c^unmon  at  tlie  age  at  which  acnte  rhenmatiBm  chiefly 
ooeiim»  and  to  be  ex|Kkaed  to  cold  so  c\)nuuou  in  the  chmale  in  which 
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it  most  prevails,  that  great  aUowance  has  to  be  made  for  the  elements 
of  chance  and  accidental  coincidence.     But  making  allowance  for 
tliese,  there   can  be  no  doubt  that  overheating  and  subsetjuent  ex- 
poBure  to  cold,  and  even  such  exposure  without  previous  overheating, 
■lio  in  some  cases  seem  to  determine  a  rheumatic  attack.     But  it  does 
Knot  follow  that  the  determining  figent  is  the  ch^Hjking  of  the  action  of 
Pthe  skin.      Overheating  and  subseciuent  chilling  are  not  the  only 
effects  of  exercise  and  subsequent  exposure ;   they  are  not  even  the 
nioet  common,     A  more  constant  and  more  imiKiiiant  one  is  exhaus- 
tion, and  the  probable  explanation  of  the  connection  which  obtains 
between  the  exercise  and  the  rheumatism  is  that  the  exhaustion  eon- 

Puent  on  the  exercise  rendei-s  the  system  more  susceptible  to  the 
ion  of  the  rheumatic  jioison.     The  deiiressing  influence  of  cold  by 
ering  the  whole  vitality  w^ould  lead  to  the  same  residt. 
A  greater  liability  to  the  action  of  certain  morbific  agencies,  when 
the  system  is  exhausted  or  depressed  from  any  cause,  has  been  noted 

I  LB  connection  with  many  diseases.  Referring  to  malarial  fevera,  with 
^hich,  as  we  shall  by  and  by  see,  rheumatic  fever  has  many  analogies. 
Niemeyer  says :  *"  Exhausting  exercises  and  other  debilitating  influ- 
ences, errors  of  diet,  and  particularly  C4itching  cold,  increase  the  pre- 
disposition so  much,  that  persons  who  have  long  lieen  exposed  to 
malaria  with  impunitj^  are  not  aflected  by  it  till  one  of  these  causes 
has  acted  on  them." 

In  the  case  of  acuti^  rheiunatism  it  is  not  so  much  the  exercise,  as 

the  exhaustion  which  follows  it;  it  is  not  so  much  the  chilling  ut  the 

snrface  as  the  depressii^g  action  of  the  cold  on  the  system  which  are 

disturbing  agencies.     They  do  not  themselves  produce  the  dis- 

but  they  render  the  syst^^m  more  liable  to  the  actirm  of  the  rheu- 

[  matic  poison. 

There  are  other  cogent  rciisfiuH  for  rejecting  the  \  iew  that  chill- 
ing of  the  surface  plays  the  part  attributed  to  it  in  the  production  of 
P  acute  rbemnatism.     In  the  first  place,  it  is  to  be  noted  that  chilling 
of  the  surface,  when  heated  by  exercise,  is  fretiuently  had  recourse  to 
with  impunity,  if  not  with  actual  l>enefit.     Then  again,  if  we  regard 
I  nudden  chilling  of  tlie  surface  as  a  danger,  and  as  a  cause  of  acute 
rheumatism,  bow  are  we  to  ex[>lain  the  beneficial  action  of  the  cold 
[bath  in  the  hypeqjyrcxia  of  malignant  cases  of  that  disease?     Here 
I  we  have  tlie  malady  presenting  itself  in  the  most  distinct  form,  hu'tic 
[ucid  is  l>eing  freely  thrown  otT  by  the  skin,  the  {mtient  is  in  imminent 
[danger,  and  yet  tlie  only  thing  which  does  him  good — the  only  tiling 
which  seems  to  give  him  a  chance  of  recovering — id  to  apply  cold  to 
\  surfai^ie,  thereby  not  only  lowering  the  temperature,  but  checking 
the  action  of  the  skin.     The  same  agency  which  is  blamed  for 
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causing  the  patient's  illness  ia  applied  in  a  more  decided  maimer  to 
get  him  out  of  it,  and  is  really  the  only  reliable  means  of  attaiidng 
this  end. 

This  theory  as  to  the  mode  of  production  of  acute  rheumatism, 
and  of  the  operation  of  cokl,  has  other  inherent  weaknesses. 

It  means,  firnt,  that  durin^^  half-an-huur's  violent  exercise  there  iia 
formed  in  the  systems  ol  those  of  rheumatic  constitution  enough 
lactic  acid  to  produce  an  attack  of  acute  rheumatism;  second,  that 
every  time  they  take  active  exercise,  such  persons,  are  liable  to  be  laid 
up  Ly  that  disease ;  and,  third,  that  they  are  saved  from  such  a  mie- 
fortune  only  by  the  free  action  of  their  skins.  Nature  often  bungles, 
but  never  to  that  extent. 

But  still  more  is  involved  in  this  l>elief ;  for,  if  we  adopt  it,  we 
must  also  l>elieve  that  during  half-au- hour's  violent  exercise  there  is 
produced  in  the  sysh^m  eucjugh  lactic  acid  not  ouly  to  give  rise  to 
airute  riieumatism,  but  to  kecji  up  the  symptouis  of  that  disease  for 
weeks,  and  to  supply  at  the  same  time  the  excess  of  acid  which  is 
being  eliminated  during  the  whole  period  of  the  continuance  of  the 
malady.  The  mere  statement  of  what  is  involved  in  this  belief  suffices 
to  c*)udomn  it.  For  to  su{>j>oBe  that  the  whole  of  the  lactic  acid  which 
isrequire<l  to  produce  an  attack  of  acute  rheumatism  of  several  weeks' 
duration,  with  its  accompanying  profuse  acid  persjiirations,  could  be 
produced  in  the  system  in  the  course  of  half  an  hour,  is  to  presup- 
ixtse  the  existence  iu  the  system,  at  the  end  of  that  half-hour,  of  a 
quantity  of  liu^tic  acid,  which  (granting  that  atad  to  be  the  cause  of 
the  rheumatism)  would  i»riKlucn  the  most  acute  inflammation  of  all 
the  tissues  of  the  body  liiildc  t^i  rheuujatic  iuHainmatitm,  ami  kill  the 
patient  by  such  intlammatitm  in  two  or  thrpc  da\s.  On  this  view  of 
its  causation  and  nature  all  cjises  would  be  acute,  and  the  disease 
would  lie  more  formidalde  and  fatid  than  it  is. 

Again »  if  the  poison  of  the  tlisease  were  thus  produced — if  the 
whole  of  the  matenes  morbi  existed  in  the  system  at  the. commence- 
ment of  the  att*"ick — whicli  would  l>e  the  case  if  the  above  view  were 
correct'— we  shonld  find  the  symptoms  of  acute  rheumatism  developeil, 
not  gradually  as  is  the  case,  but  quickly,  and  very  soon  after  the  chill 
was  ap[died;  we  should  have  the  joints  affected,  not  in  succession  as 
is  the  ciise,  l>ut  all  at  the  same  time,  an<l  also  very  soon  after  the 
chill:  ami  we  should  have  the  heart  involved  in  every  e^ise*  We 
shoidd  find,  tt*o,  that  tlie  fn*e  action  of  the  skin,  and  conseciuent 
elimination  of  the  acid,  which  characterize  the  disease,  would  be 
followed  by  relief  of  the  pain ;  and  that  we  know  is  not  the  case. 

No,  it  is  simply  imf)ossible  that  the  gradual  onset  of  the  symp- 
ioxQS  of  acute  rheumatism,  the  protrai^^U^d  and  varying  course  of  the 
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disease,  the  shif tiiiK  character  of  tlie  joiiit  indammation,  and  the  long- 
coQtiDued  hyperacidity  of  the  secretions,  can  result  from  such  an 
excess  of  lactic  acid  as  could  be  iimduced  iu  one  or  in  a  dozen  hours' 
violent  exercise.  In  an  attack  of  acute  rheumatism  there  Is  eliminated 
by  the  skin  alone  in  twenty-four  horn's  a  <iuantity  of  acid  greater 
than  is  likely  to  exist  in  the  system  at  the  imd  of  an  luxir^s  exercise. 
It  is  en-oneous  and  misleading  to  re^^ard  the  excess  of  lat^tic  acid, 
which  undoubtedly  does  exist  in  acute  rheumatism,  as  simply  an 
accumulation.  The  use  of  this  term»  and  the  undoe  importance  at- 
tachtxl  to  the  operation  of  cold,  have  led  ttj  a  niisinteri*re  tilt  ion  of  the 
f»henomena  ob8er\^ed.  WTiat  we  mean  when  we  sa^^  that  an  excret«>ry 
pi*oduct  acc^umulates  in  the  system,  is  that  it  is  being  formed  but  not 
pro|ierly  eliniiiiated.  But  in  iwute  rheumatism  there  is  increased, 
and  very  greatly  inci-eased,  elimination  as  well  as  increased  fonnation ; 
and  this  increased  elimination  goes  on  during  the  whole  coui'se  of 
the  niaUuly,  The  most  severe  case45,  those  in  which  there  is  most 
Huif taring,  and  most  of  the  characteristic  joint  affe<"fei on,  are  also  those 
in  which  the  perspiration  is  most  profuse  and  most  markedly  acid, 
and  in  which,  therefore,  the  acid  is  most  h-eely  eliminat4e^d.  We  can- 
not say  that  in  such  circumstances  there  is  any  accumulation  of  lactic 
acid  in  the  system ;  for  it  is  being  eliminated  in  unusual  quantity. 
Such  increased  elimination  imijlies,  not  ^u-curaulatiou,  but  increased 
formation ;  and  thw  is  the  phenomencm  which  calls  for  attention  and 
for  explanation.  Increased  formation  of  hictic  acid  is  one  of  the  es- 
sential features  of  acute  rheumatism ;  and  no  theory  of  that  disease 
can  be  regarded  as  satisfactory,  which  does  not  recognize  and  ac- 
count for  this  increase.     Tliis  the  lactic-acid  theory  fails  to  do. 

Other  symptoms  of  the  disease,  t^>ci,  this  theory  not  only  dtjes  not 
explain,  but  does  not  even  take  cogniwince  of.  In  advancing  a  theory 
of  the  causation  of  jicute  rheumatism,  we  have  to  account,  not  only 
for  the  (x»cnrrence  of  the  joint  pains,  the  febrile  disturbance,  and  the 
id  sweats,  but  for  the  occuiTence  of  the  sym[>toms  which  precede 
liese  special  and  characteristic  manifestations  of  the  fully  developed 
ilisease ;  and  precede  even  the  evidence  of  the  existence  of  an  exceed 
of  lactic  acid.  A  case  of  acute  rheumatism  does  not  leap  at  once  in 
metUtta  rrn.  The  characteristic  symptoms  of  the  disease  are  |)rece<led 
often  for  two,  tliree,  or  more  days  Viy  shivering,  imthiUv,  luidasenseof 
reaknoss  accomi>anied  by  aching  of  the  limbe.  These  initial  symp- 
:)ms  are  as  much  a  part  €)f  the  aibnent  as  the  joint  pains  which 
they  usher  in,  and  have  eijually  to  be  accounttxl  for.  This  the  liu?tic- 
acid  theory  does  not  even  attempt  to  do. 

But  while  we  reject  the  view  which   regards  Im'ti*;  :m  iJ   as  the 
GftOse  of  rheumatic  fever,  as  the  morbific  agency  which  orit^iuut^-fci  the 
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disease^  we  are  far  from  regarding  tliat  acid  as  without  action^ 
as  having  no  share  in  the  protlnction  of  the  i>henomemi  of  a  rheu- 
matic attack.     An  excess  in  the  blood  of  any  prodoet  of  retrograde 
tissue  metamorphosis  could  scarcely  l>e  without  some  action.     And 
there  can  be  no  reasonable  doubt  that  the  profuse  perspirations  wliicli 
form  a  characteristic  feature  of  the  disease  are  mainly  due  to  the  i 
stimulant  action  on  the  skin  of  the  excess  of  lactic  acid  in  the  blood.' 
It  is   i>rol>able,  too,  that  should  formation  exceed  ehminatiou,  the 
residting  excess  of  acid  would  knid  to  exaggerate  the  already  existing _ 
distm-bance  of  the  fibrous  tissues,  and  so  aggravate  the  pains  and 
general  sympt^iras  of  the  malady. 

We  shall  by  and  by  see  tliut  there  is  reason  to  sujipose  that  casea^ 
in  which  the  fibrous  tissues  have  been  weakened  and  rendered  irri- 
table by  fi'equeotl.v  repeated  rheumatic  attacks  may  have  their  con- 
valcsc-ence  rebirded  and  the  ailment  prolonged  by  the  action  of  the 
acid  on  the  altered  fibrous  tissues.  Such  cases  may  be  placed  in  the 
same  category  as  that  related  by  Dr.  Foster.  They  tend  to  show 
that  the  presence  of  an  excess  of  lactic  acid  in  the  blood  has  a  dis- 
turbing action  on  the  fibrous  tissues;  but  they  do  not  show  that 
that  acid  is  the  rheumatic  poison. 


The  Neukotic  THEfmv  of  Kheumatism. 

One  of  the  most  prominent  and  popular  of  modern  physiological 
doctrines  is  tliat  which  t^ 'aches  that  every  physiological  act  and  every 
normal  function  is  ciirried  on  under  the  controUing  iiifluence  of  the 
nervous  centres. 

A  doctrine  at  once  so  simple  jind  so  far-reaching  coukl  not  fail 
to  strike  pathologists,  and  to  l>e  applied  by  them  to  the  explanation 
of  some  of  the  phenomena  with  which  they  have  to  deal.  If  such 
and  such  a  function  is  dominated  by  a  si>ecial  nervous  centre,  and 
is  dependent  for  its  due  performance  on  the  integrity  of  that  centre, 
may  not  the  derangements  of  that  function  which  are  noted  in  diseaaaj 
1)6  the  result  of  disturl>ances  originating  in  its  dominating  centre! 
The  general  docti*ine  thus  formulated  evidently  admits  of  wide  appli- 
cation.  Theoretically  there  is  scarcely  any  disorder  of  function  to 
which  it  might  not  be  api)lied  with  some  degree  of  plausiVality;  and 
there  is  considerable  danger  of  our  being  seduced  into  the  too  free 
utiliTiation  of  so  simple  a  doctrine  in  explanation  of  morbid  phenom* 
cna.     Against  this  danger  we  must  l>e  on  our  guard. 

An  instance  of  the  ready  appropriation  of  this  docti'ine  l>y  patholo- 
gists  we  have  in  one  of  the  modern  views  as  to  the  causation  of  py-_ 
reria.     Physiology  teaches  that  the  nerv  ous  centres  exercise  a  eoi] 
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trolling  influence  over  the  lieat  of  the  body ;  and  cUnical  research 
has  demonstrated  that  some  injuries  and  Dou-iuflammatory  lesiona 
of  the  nervous  centres  cause*  i\  rise  in  the  iemi>eratur©  of  the  body. 
The  inci^easfnl  hmly  heat  ncited  in  such  cases  is  clearly  of  neurotic 
origin,  and  the  demonstration  of  the  occurrence  of  such  risa^  of  tem- 
l»**riiture  natiirnlly  su^^gests  a  neurotic  tlieory  of  fever.  But  the  ap- 
I fli ration  of  this  theory  to  the  explanation  of  the  occuri'ence  of  all 
forms  of  fever  is  an  instance  of  the  too  tree  application  of  the  doc- 
trine in  tiuestiou.  Because  in  some  cases  increased  body  heat  is  of 
neurotic  origin,  it  does  not  follow  that  all  fever  is  so.  The  inference 
is  wider  than  the  facts  warrant. 

iViiother  example  of  tlie  free  apidication  tjf  the  ihx-trine  to  the  ex- 
planation of  the  phenomena  of  disejuse— that  which  8i>ecially  ctuicems 
us  at  present — we  have  in  the  atteinpt  to  explain  by  it  tlie  occurrence 
of  rheumatic  iufljimmation  of  the  joints. 

It  is  an  establihhed  fact  in  pathology  that  joint  troubles  occur  as 
a  seciuem^  of  lesi<»ns  of  nenes  ami  nen^e  centres. 

Charcot,  dascribing  them  as  they  oc^iur  in  cotmection  with  brain 
lesions,  says  that  they  are  chiefly  fotind  in  cases  t»f  hemiplegia  where 
the  paralysis  is  consequent  on  encephalitis  or  brain-softening. 
Brown-8tHpiai*d,  referring  to  the  pain  sometimes  experienced  when 
paralzyed  limbs  are  pre.ssetl  upon  or  moved,  says  that  such  pains 
"depend  uimju  a  8ub*u*nte  inilammation  t>f  the  muscles  or  joints 
which  is  often  mistaken  for  a  rheumatic  affection/'  Dr.  J.  R.  Mit- 
chell as  far  back  as  IH^^l  called  attention  tti  joint  changes  occurring 
as  a  sequence  of  injuries  of  the  spine.  More  recently  attention  has 
been  prominently  directed  b»  this  sulijei't  bv  his  son,  Dr.  Weir  Mit- 
chell, who  ilescribes  the  "curious  inflammatory  staters  of  the  joints'* 
which  follow  injuries  to  nenes,  especially  those  of  the  arm.  Then 
again,  as  research  has  advanced  and  knowledge  increasetl  it  has  be- 
come more  and  more  certain  that  rheumatoid  arthritis  is  a  disease 
per  »e,  quite  distinct  from  both  gout  and  rheumatism  both  in  its 
cliniivil  histt»ry  and  in  its  pathology;  and  the  8i>ecial  attention  which 
as  a  separate  ailment  it  has  received  has  leil  pathologists  more  and 
more  to  lean  to  the  view  originally  advanced  by  Bemak,  that  the  joint 
changes  which  form  it>4  characteristic  feature  are  somehow  or  other 
the  result  of  njalnutritioo  conse<|uent  on  wenkening  of  nerve  centres. 

With  the  growing  belief  in  tlie  doctrine  of  the  localization  of  cere- 
bral f  M,  and  of  the  part  played  by  ner\*e  ce»ntres  in  controlling 
and  I  ig  the  functions  of  organic  life ;  with  such  distinct  evidence 
§m  we  have  tliat  serious  joint  changes  do  take  place  as  a  consec[uenoe 

lesions  of  oer\'es  and  nen<*  CfMitrest,  and  with  the  mind  of  the  ]»ro- 

lion  all  but  made  u[i  that  rheumatoid  arthritis  is  of  neurotic  origin. 
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it  was  inevitable  that  we  should  ere  long  bear  of  a  neurotic  theory  of 

rheumatism.  Such  a  theory  w^as  imleed  suggested  by  the  elder  Dr. 
Mitchell,  but  the  suggestiou  lay  dormant  till  increasing  knowledge 
of  the  subject  to  which  he  drew  attt*ntiou,  the  occurrence  of  joint 
troubles  as  8e^Juence  of  neiTe  lesions,  combined  with  the  re^nlt  of 
tlio  separate  study  of  the  pathology  of  rheumatoid  aiihritis,  led  to 
it»  revival. 

This  theory  has  aHSiimed  two  frirms. 

By  most  of  those  who  advocate  it  the  disturbance  of  the  nen'e 
centres  which  originates  the  joint  troubles  is  Ijelieved  to  lie  produced 
hy  [>eripheral  irritaticm  applied  to  the  surface  nerves,  and  trana- 
initted  by  them  to  the  nutrition  centres  of  the  joints.  That  joint 
troubles  might  thus  Ije  induced  there  can  he  no  doubt;  but  that  acute 
rheumatism  t-ould  Ik?  ho  caused  seems  to  me  highly  iin|irobable»  For 
in  the  first  ]>lace  acute  inHammati«m  such  as  that  which  characterizes . 
the  joint  affection  of  that  disease  is  not  the  form  of  joint  troubla^ 
which  we  find  associated  with  lesions  of  nones  and  nene  centres. 
Nor  can  it  be  regarded  tm  a  jnion  other  than  highly  improliable  that 
such  acute  stheuic  iuflamination  should  l>e  the  result  of  malnutri- 
tion, Aud»  in  the  seeoml  place,  infianimation  of  tlie  joints  is  not  the 
«mly  thing  with  whit^h  we  have  to  deal  in  acute  rheumatism.  The 
disease  has  (jther  features  and  other  [dieuoraena  calling  for  ex|4aua- 
tioD  as  much  as  do  the  joint  lesions.  If,  for  instance,  as  is  raaiu- 
ttiined,  cold  l)e  the  commcm  cause  of  the  i>eripheral  neiTe  iiTit4itiou 
which  sets  the  mahidy  agoing,  why  is  the  disease  more  common  ini 
tt^mj aerate  than  in  c*dd  climates?  Why  is  it  most  common  at  the  age 
at  which  the  power  of  resisting  cold  is  greatest— fifteen  to  fifty? 
And  why  so  rare  amoug  children  and  older  jieople  whose  power  of 
resisting  cold  is  so  much  less?  Again,  how  on  this  view  are  we  to 
ex]»lain  the  invasion  of  fresh  joints  aft<?r  tlie  jjatient  has  been  wai*m 
in  bed  for  days,  mayl»e  for  w^eeka?  How  account  for  the  occurrence 
of  endiK'artlitis  and  pericarditis?  Why  is  the  endocarditis  so  limited 
in  extent?  \Vhx  d(K*s  it  aff'ect  only  the  valves  of  the  left  side,  and 
only  one  surface  of  the  valve?  How  account  for  the  excess  of  lactic 
acid  in  the  system? 

Tliese  are  all  points  of  which  an  explanation  must  be  given;  and 
no  theory  of  rheumatism  can  be  regardetl  as  satisfactory  which  does 
not  flo  so.  But  the  neurotic  thef>ry  iakes  no  cognizance  of  the  heart 
trouble,  and  offers  of  the  joint  inflammation  an  explanation  which 
fails  to  deal  with  some  of  the  characteristic  features  of  that  lesion. 

The  fact  is  that  the  idienomena  of  acute  rheumatism  are  such  as 
can  be  explained  on  no  view  which  does  not  recognize  the  action  of  a 
poison  which  is  protbiced  in  the  system  during  the  course  of  the 
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mala^ly  and  cireulateB  in  the  bloocl.  R^^oogniziDg  this.  Dr.  Lfttliam, 
one  of  the  most  strenuous  adroeatea  of  the  neurotic  theory,  advanced 
the  view  that  as  a  renult  of  exposure  to  coltl  there  is  i»ruduced  a  hy- 
pe rtemic  state  of  the  inascles,  that  from  thi«  there  retiults  an  increased 
formation  of  Klycociu,  that  thii*  is  ultimately  tramiformed  in  the 
liver  intc)  uric  acid»  and  that  this  uric  acid  it  in  which  by  im|iairing 
the  action  of  the  nutriticm  centres  of  tlie  joints  causes  the  inflamma- 
tion noted  in  acute  rheumatism.  According  to  this  view  uric  acid 
with  some  aid  from  hicim  acid  causes  rheumatism  much  as  it  eausaa 
gout 

The  objections  to  this  very  ingenious  theory  are,  first,  all  those 
which  have  been  already  advanced  against  the  original  form  of  the 
neurotic  theory — and,  second,  the  fiK*t  wliieh  has  l)eeu  demonstrated 
by  GaiTod  and  others  over  and  over  again,  tliat  uric  acid  does  not 
exist  in  excess  in  the  blood  in  acute  rheumatism.  It  is  an  acid  which 
when  it  exists  is  very  easily  detected.  Accortling  to  Dr,  Latham's 
hypothesis  it  ought  to  be  there;  but  it  really  is  not. 

It  may  he  laid  do\\Ti  as  a  general  imle  in  science  that  when  we 
have  to  advance  sevei-jil  h>']>othese8  to  explain  one  set  of  phenomena 
we  ni*e  almost  certainly  on  the  wrong  tack.  Dr.  Latham's  theory  of 
the  moile  of  protluction  of  acute  rheumatism  l>ristJes  with  hypiotheses. 
The  ability  with  which  he  manipuhttes  them  does  not  remove  the 
weakness  and  inherent  im]>robability  imparted  to  his  theory  by  their 
numl»ca%  and  the  aljsence  of  facts  to  sni*iKtrt  them» 

Of  all  acute  febrile  ailments  acute  rheumatism  is  the  one  in  which 
the  nen'ous  centres  give  legist  evidence  of  disturbance.  In  typhus 
and  ty]ihoid  fevers,  scarlet  fever,  pneumonia,  etc.,  there  are  gener- 
ally sympt<:>ms  distinctly  and  directly  mferable  to  dishirbanc^  of  the 
brain.  Li  rheumatic  fever  such  symptoms  seldom  oc'cur  exi'ei>t  in 
case«  of  hyperpyrexia  and  in  cases  complic4ited  with  acute  carditis 
or  pericartlitis,  and  in  them  the  ueiTous  symptoms  are  due  to  si)e(!ial 
causes,  and  have  iv\  connection  with,  the  joint  troubles. 

Neither  tlie  naturrd  history  nor  the  clinical  features  of  acute  rheu- 
m/itism  support  the  view  that  the  disease  is  of  neurotic  origin.  As 
Arwozim  remarks,  **  Avant  de  pi^ononc^r  que  les  lesions  articulaires  ilu 
rhumatiHme  sont  des  lesions  trojihitpies  dependant  de  la  moi^lle,  il 
faudrait  demi>ntr*>r  d'abord  que  <*el]e-<n  est  rerlh^mtnit  atteinte.*' 

Pathological  analogies  have  l>een  infen^ed  l>etwf*en  gout,  rheuma- 
tism, rheuraat«>id  arthritis,  and  spurious  arthritis  because  the  joints 
are  aflWted  in  eacli;  "but  the  analogies  are  n*allv  tlinical,  and  we 
must  be  careful  to  distinguish  between  clinical  and  pathological  aniil- 
ogy,  or  we  shall  fall  int^>  patholngieal  i^rror. 

The  joiut  troubles  referred  to  r^'pre^ent  four  different  ailments  m 


220 


MACLAOAN— BHEUMATISM. 


distinct  in  th©ir  pathological  histories  tm  are  pneumonia,  bi'oBchitis, 
asthma,  and  iiulmonnry  emphysema.  Because  these  ailments  consist 
each  ill  some  form  of  i)ulmonary  trouble  we  do  not  infer  patholoij^ical 
analogies  l>etwo«!n  them,  or  refer  each  to  dinorder  of  the  respiratory 
centre.  Thrnigh  we  hmk  iipcm  asthma  as  a  disease  of  the  nfirv^tms 
system,  we  do  not  say  that  broiichitiK  is  so  txio.  During  an  att^ick  of 
either  ailment  the  calibre  of  the  bronchial  tuljes  is  diminished,  and 
their  functional  utility  interfered  with,  but  we  do  not  allow  such 
clinical  analogies  to  blind  us  to  the  fact  that  the  ti^'o  ailments  have 
no  patlK)logieal  atSoity.  The  joint  troubles  which  result  fmni  nerve 
lesions  bear  to  acute  rhetiniatism  no  closer  resemblance  either  clini- 
cally or  pathologically  than  asthma  does  to  acute  bronchitis;  and  a 
cai'eful  consideration  of  all  the  evidence  leads  us  to  indorse  Arno- 
zan's  conclusion  that  **  les  rapports  entre  le  systeme  nerveux  et  le 
rhumatisme  articnlaire  sont  encore  a  trouver*" 


The  Musmatic  Theory  of  Rheujiatism. 

In  rejecting  tlie  neurotic  theory  of  rheumatism  we  reject  the  view 
that  the  disease  is  due  to  disturbance  originating  independently  of  a 
special  poison. 

In  rejecting  the  lat^tic-acid  theory  we  reject  the  view  that  the 
rheumatic  poisim  is  generated  within  the  system* 

The  only  alt*^rnativo  view  is  thjit  this  jjoisrm  ente»*s  the  system 
from  without. 

Of  snrli  pc bisons  there  are  two  kinds— the  contjigia  anil  the  mias- 
mata* ^Vhat  knowledge  we  p* assess  regarding  the  nature  nud  mode 
fif  action  of  these  poisons  has  l>een  gfjt  less  from  a  study  of  the  |»oi- 
sons  themselves  than  from  a  study  of  the  phenomena  to  which  they 
give  rise. 

The  essential  properties  of  the  fevers  to  which  the  contagia  give 
rise  are  as  follows: 

1.  They  are  communicable  from  the  sick  to  the  healthy. 

2.  They  have  a  fixed  and  definite  period  of  duration. 

3.  One  attiick,  a«  a  rult\  confers  immunity  from  a  second. 

But  rheumatic  fever  is  not  commnnical)le  from  the  sick  to  the 
healthy ;  it  has  nr>  fixed  t>eriod  of  duration ;  and  one  attack  confei*s  no 
immunity  against  a  second.  As  rheumatic  fever  beara  no  analogy 
to  the  contagious  fevers  its  ]misou  cannot  be  regarded  as  a  contagium. 

In  studying  malarial  fevers  the  facts  which  foi-ce  themselves  most 
prominently  on  our  attention  are  as  follows : 

1.  They  are  most  apt  to  occur  in  low-lying,  damp  localities,  in 
oertain  elimatee^  and  at  ceitain  seasons  of  the  year. 
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ae  people  are  more  liable  to  be  attacked  than  others. 

3.  They  have  no  definite  i)eriDd  of  duration- 

4.  They  are  not  communicsable  from  the  wick  to  the  hofilthy, 
Now  we  cannot  fail  to  see  that  these  are  quite  the  attributes  of 

acute  rheumatism.  It  is  most  common  in  tem|>erate  climates,  at  cer- 
tain «easoni*,  and  in  damp,  low-lying  localities;  it  has  no  fixed  period 
of  diU'ation;  it  ia  not  communicable  fi^om  the  wick  to  the  heidthy ; 
some  people  are  more  liable  to  suffer  than  others ;  and  its  (wison, 
we  have  seen  reason  to  l>elieve,  enters  the  system  from  without. 
But  the  anah>gy  ljt*t%veen  rheumatic  fever  and  the  common  malarial 
fevers  does  not  end  here.  A  still  further  analogy  may  be  traced  in 
their  clinical  histcjries. 

1.  Malarial  fever  is  irregular  in  type,  and  characterized  by  varia- 
tions in  its  course.     So  is  rlieumatic  fever, 

2t  Profuse  f)erspiration.s  characterize  the  course  of  malarial  fevers ; 
so  they  do  tliat  of  rheumatic  fever. 

3.  During  the  course  of  malarial  fevers  the  urine  is  loaded  with 
urates ;  so  it  is  in  rheumatic  fever, 

4.  Oue  attack  of  malarial  fever  seems  to  render  the  system  more 
liable  to  its  recurrence;  the  same  is  true  of  rheumatic  fever. 

5.  Malarial  f*^vers  often  leave  lui  impress  on  the  system  which 
renders  the  sufferer  lialile  to  disturbance  and  the  i-ecurrenoe  of  some 
of  their  symptoms  from  slight  causes.  Bheumatie  fever  often  has 
the  same  effect. 

ih  Unless  arrested  by  treatment  malarial  fevers  are  apt  to  have  a 
protracted  and  uncertain  course;  so  is  rheumatic  fever. 

7,  The  course  of  malarial  fever  is  speedily  arrested  by  large  doses 
of  the  cinchona  omixmnds.  The  course  of  rheumatic  fever  is  as 
speedily  checked  by  large  doses  of  the  salicyl  compounds. 

It  is  evident  that  the  rheumatic  poison,  both  in  its  history  and 
in  its  effects  on  the  system »  bears  a  clcjser  analogy  to  the  poison  of 
malarial  fevers  than  to  any  other  morbific  agency. 

The  poison  which  gives  rise  to  malarial  fever,  and  that  which 
gives  rise  to  rheumatic  fever,  are  distinct  and  separate  agencies ;  but 
the  analogies  noted  in  the  nattiral  history  and  course  of  the  ailments 
which  they  respectively  prcxluce  are  sufficiently  close  to  indicate  the 
probability  of  th«4r  1m ^ug  allied  in  nature  and  in  mrxle  of  action. 

The  existence  of  some  |>oints  of  analogy  between  intermittent  and 
rheuniatic  fever  <lid  not  est*ape  the  notice  of  some  of  the  older  ob- 
sf^n^ers.  ILiygarth  **  thought  that  there  were  several  analogies  be- 
tween an  ague  and  a  rheumatic  fever.  In  both  diseases  the  urine  lets 
fall  a  similar  lateritious  seiliment.  In  intermittent  as  well  as  rheu- 
matic fever  the  blood  when  let  is  ooveretl  with  an  inflammatorv  crust. 
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The  paiD  and  fever  of  rheiiinatisiu  liave  fertain  periodical,  though 
not  quite  r^^gular,  paroxyHms4  and  intermissions/' 

Acute  rheumatism  is  generally  regarded  as  a  cootiaued  fever ;  but 
except  its  prolonged  duration,  it  possesses  none  of  the  charaeteristies 
of  such  a  fever.  The  continued  fevei^H  have  a  regular  .-vud  contiuuous 
coui*He»  a  typical  and  characteristic  range  of  temiKmiture,  and  a  defi- 
nite period  t>f  duration;  often  they  terminate  hy  a  distinct  crisis, 
lihrmmatic  fever  has  none  of  these  i'haracteristics ;  its  course  is  irreg- 
\ilar;  it  has  no  definite  period  of  duratifjo,  and  no  typical  range  of 
temiM;*rature;  it  never  terminates  by  a  distinct  crisis,  and  it  is  im- 
possible to  say  h(jw  lt>ng  a  case  may  last  if  left  to  pm-Hue  its  natural 
course.  Seeing  a  man  suffering  from  one  of  the  ctrntiimeil  fev*^rs  one 
can  foretell  with  tolerable  c<*rtainty  the  futui'e  course  and  duration 
of  the  malady.  In  rheumatic  fever  this  cannot  be  done;  toniay  the 
temperature  may  l>e  104  ,  and  the  joints  acutely  inflamed ;  a  couple 
of  days  later  the  temperature  may  l>e  IIK)  and  the  joints  nmchl>etter; 
a  few  days  afteii^^ard  the  acute  symptoms  may  liave  again  retimjed, 
and  the  fever  be  as  high  as  ever;  and  so  it  may  rise  and  fall,  and  rise 
and  fall  every  few  days  fr»r  several  weeks  in  succession,  or  the  di sense 
may  corae  to  a  termination  at  the  end  of  eight  or  ten  days.  Irregu- 
hirity  is  the  i»rorainent  feature  of  both  the  course  and  the  duration 
of  acute  rheumatism.  "IiTegular  pyrexia  is  joined  with  in'egular 
persjiiratinns''  (Scudamore).  It  is  evident  that  this  fliictnating  course 
is  more  like  that  of  remittent  and  intermittent^  than  that  of  the  con- 
tinue<l  fevers. 

There  are  reasonable  grounds,  it  will  lie  seen,  for  regarding  rheu- 
matism as  malarial  in  nature,  and  its  poison  as  a  miasm  which  enters 
the  syst^em  from  without,  Tlie  further  prosecution  of  our  inquiry 
necessitates  a  preliminary  investigation  into  the  natui'e  of  malarial 
poisons  genei-ally, 

77<c  Naiarc  of  Jlfdarh. 

"  I  have  no  hesitation,"  says  Niemeyer,  "in  saying  decidcilly  that 
marsh  miasm — malaria — must  consist  of  low  vegetable  organisms." 
Tlumgh  whpu  Niemeyer  wrote  these  words  our  knowledge  scarcely 
waiTanted  so  decided  a  statement*  the  evidence  which  has  accumu- 
lated since  then  quite  jns titles  it  now. 

Lonzi  and  Terrigi,  Klebsand  Tommasi-Crudt^li  made  a  number  of 
ol>sen^ations  and  researches  in  the  malarial  disti'ict  of  the  Agro 
Romano  near  Rome  which  led  them  in  l^elieve  that  the  malarial  jjoison 
is  an  organism  which  may  V»e  obtained  from  the  soil,  and  may  be 
cultivated  in  the  bodies  of  animals. 

Laveran,  whose  researches  were  carried  on  in  Algiers,  found  that 
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the  blood  of  those  suffering  from  maUriaJ  fever  contaijied:  (1)  cree- 
cented  pigmeDted  lM3die8;  (2)  pigmented  l>odie8  in  the  red  corpus- 
cles, and  (3)  pigmented  flagellate  organisms.  These  different  forms 
he  regarded  as  different  phiises  in  the  development  of  an  organism 
which  he  believed  to  Ije  the  malarial  poison -- the  cause  of  the  disoaae. 
His  observations  have  lx*eu  aunily  conlinned  by  other  obseiTers. 
Osier  descrilx^s:  (1)  amieboid  bodies  in  the  red  i'oi-jmscles ;  (2)  pig- 
mented bodies  in  the  red  corimscles;  (3)  large  solid  bodies  in  the 
interior  of  vaeuoles;  (4)  free  pigmented  rrescents  which  may  s*ime- 
times  be  sei^n  to  develop  in  the  interior  of  the  i-ed  corpuscles;  (5)  ro- 
sette forms ;  (6)  scattered  small  bodies  resulting  from  segmentation 
of  the  rosettes;  (7)  flagellate  organisms,  round,  ovoid,  or  pear-shaped, 
with  finely  granular  protoplasm ;  (8)  small,  round  pigmented  IxRlies 
one-fourth  to  one-half  the  size  of  the  red  cor^juscles. 

The  amoL^boid  and  pigmented  bodies,  though  met  with  in  both 
acute  and  chrtmic  citses,  seemed  tt>  l»e  chietly  assmnated  with  acute 
manifestations  of  the  disease;  while  the  crescents  were  noted  chiefly 
in  clii'onic  cases  and  in  the  later  st;iges  of  aeut43  cases.  Quinine  al- 
ways  caused  the  pigmented  I  todies  to  disappear, 

CVmncilman's  obsen'ations  are  in  accord  with  those  of  Osier. 
The  segmentetl  organisms  he  found  chiefly  just  l>efore  and  during  the 
cold  stage.  The  crescentic  form  be  found  only  in  mahiriid  caidiexia. 
All  forms  he  found  most  abun^lantly  in  blood  taken  from  the  spleen. 
Tlie  effects  of  quinine  on  those  oi^ganisms  wei-e  carefully  noted  by 
him.  The  admiuistration  of  this  ilrug  in  large  dose  always  caused 
the  segmented  organisms  todisap]iear;  while  on  the  crescentic  it  had 
no  particular  effect.  The  later  researches  and  ol>servations  of  Golgi, 
Manse  m,  and  others  have  full\  verified  the  iwcuracy  of  Laveran^s  ol> 
servations,  and  it  may  l)e  accepted  as  j>roved  that  the  organisms 
which  lie  found  in  the  blooil  (»f  those  suffering  from  malarial  fever 
arc  really  the  poison  which  gives  rise  to  the  disease. 


The  Mode  of  Action  of  Malaria, 

Malarial  poisons  Ix^ing  organisms  their  morbific  action  is  likely 
to  l>ear  a  notation  to  their  reproiluction  and  organic  growth.  The 
phenomena  of  the  maUdies  which  they  cause  are  indeed  such  as  can 
scarcely  be  explained  t>n  any  other  view.  A  short  residence,  even 
one  night,  iti  a  malarial  district  may  give  rise  to  a  fever  of  some 
weeks*  duration,  K  during  one  night  the  sufferer  inhaled  enough 
poison  to  cause  an  att^K^k  of  fever  so  prolonged — if  the  whole  of  the 
poison  retiuisite  to  the  i^rmlnction  of  such  an  illness  existed  in  and 
acted  on  the  system  at  the  commencement  of  the  attack,  tlie  sufferer 
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should  be  speedily  killed  by  a  dose  competent  to  produce  such  an 
illness.  Moreover,  if  the  whole  of  the  poison  existed  iu  the  system 
at  the  commencement  of  the  attack  not  only  would  the  full  effects  of 
the  poison  l)e  produced  at  once,  but  malarial  fevei's  would  lose  their 
interniittent  and  remittent  character,  and  their  phenomena  be  con- 
ceniratitd  into  a  riolent  attack  of  continued  fever  in  which  recovery 
would  be  the  exception.  It  does  not  seem  possible  to  exphiiu  the 
phenomena  of  these  fevei's  ou  the  supposition  that  the  w^hole  of  the 
I>oison  necessary  to  their  prcxluction  exists  in  the  system  at  the  time 
of  tinset  of  the  malady.  Their  varying  anil  intermittent  course,  their 
prolonged  duration,  and  their  small  mortality  can  be  aceount'ed  for 
only  on  the  v4e\v  that  their  poisons  are  reproduced  during  their 
CK^urse^  and  that  this  reproduction  takes  place  in  an  intermittiug 
manner.  And  the  researches  of  Laveran,  Golgi,  etc,,  have  demon- 
strated that  such  is  the  case,  the  malarial  poison  l>eing  abundantly 
found  in  the  bI(»od  during  the  pyrexia  and  not  during  the  apyrexia. 

All  organisms  exercise  a  definite  action  on  their  environment. 
The  emironnient  of  these  organisms  is  the  blood  and  the  tissues  of 
the  body ;  and  wliat  we  have  to  consider  is  whether  or  not  their  action 
on  this  environment  would  suffice  to  produce  the  plienoraena  nf  mahw 
rial  fever.     The  sjjecial  phenomena  which  have  ti>  be  considered  are : 

1.  The  oceuiTence  of  fever; 

2,  The  occurrence  of  intermissions  in  this  fever. 

The  action  of  minute  organisms  on  their  en\ironment  essentially 
consists  in  the  consumption  of  nitrogen  and  water.  The  malarial 
poison,  therefore,  consumes  the  nitrogen  and  waiter  of  the  blood  and 
tissues.  But  as  nitrogen  and  water  are  the  chief  elements  rerjuired 
for  the  nutrition  of  the  tissues  snch  an  action  must  have  serious 
effects  <m  the  system. 

That  the  reproductinn  in  the  system  of  minute  organisms  having 
such  HU  action  is  com  pet*:' nt  to  cause  the  essential  phenomena  of  fever 
I  have  elsewhere  in  the  Ciiae  of  the  continued  fevers  shown  in  some 
detail. 

Increased  consumption  of  water  causes  thirst,  (b*y  skin,  and  scanty 
urine.  Increased  consumiitiou  of  nitrogen  means  increased  meta* 
holism,  rise  of  tem|>er!iture,  int^cased  rapidity  of  circulation,  in- 
creji»ed  fonnation  and  elimimition  of  ui^a,  wasting  of  the  nitrogenous 
tissues;  these  are  the  essential  phenomena  of  fever.  The  nitrogen 
and  %vater  whi<'h  ought  to  go  to  nourish  the  tissues  are  in  great  part 
taken  up  by  these  minute  organisms.  Give  as  much  nitrogenous  food, 
an  much  milk  and  lieef  tea  as  you  please,  the  tissui>s  still  waste;  give 
as  mii(*h  wafer  as  you  please,  the  thii-st,  the  dry  skin,  and  the  scanty 
elimination  of  water  continue*    The  niti'ogen  and  water  thus  supplied 
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are  in  great  part  consumed  by  the  fever  poison  and  do  not  go  to  the 
tissues. 

In  the  muscles  such  action  causes  wasting  and  loss  of  power;  in 
the  heart  feebleness;  on  the  skin  and  mucous  surfaces  dryness;  in 
the  brain  the  disturbance  shows  itself  by  wandering  and  delirium. 

The  febrile  symptoms  of  the  malarial  fevers  are  to  bo  explained 
in  the  same  way— their  poisons  are  reprcxluced  in  the  blood,  and  con- 
sume the  nitrogen  and  water  of  their  environment;  and  so  long  as 
this  action  g<^)es  on  the  fever  continues. 

But  the  cjuestion  remains,  **  Why  is  the  fever  intermittent?'*  Mala- 
rial poisons  grow  in  and  at  the  expense  of  the  system.  They  are 
therefore  parasites.  It  is  a  nile  of  almost  universal  aj^plicatiou  in 
the  i)arjisite  world  that  each  parasite  has  its  own  special  nidus  or 
habitat  in  which  it  is  reproiluced,  and  away  from  which  it  ceases  to 
manife-st  life  and  activity.  The  parasite  of  ringworm  affects  the  root^ 
of  the  hair  of  the  head ;  that  of  sycosis  the  roots  of  the  hair  of  the  mus- 
tache ami  Ixiard ;  the  trichina  spiralis  makes  its  nest  in  muscle  rather 
than  in  any  other  tissue;  the  iluke-worm  of  she*^p  mjikes  ib*  home  in 
the  liver.  In  the  same  way  the  poison  of  typhoid  fever  affwts  the 
glands  of  the  small  intestine ;  that  of  sciirlet  fever  the  skin  and  throat; 
that  of  measles  the  skin  and  mucous  surfaces  of  the  respiratory  tract; 
that  o(  relapsing  fever  makes  a  habitat  of  the  blomb  ViTky  eiR'h  of 
these  parasites  has  its  special  habitat  we  do  not  know;  but  we  know 
for  a  fact  that  it  is  so,  and  that  each  parasite  finds  in  it8  nidn^  some- 
thing which  is  necessary  to  its  vivitication  and  reproduction,  as  dis- 
tinguished from  its  organic  gi"owth,  and  which  it  finds  nowhere  else. 
It  is  the  existence  of  the  nidus  that  leads  to  the  localization  of  each 
parasitic  disease  in  a  particular  locality,  and  so  gives  to  it  one  of  its 
distinctive  features — a  special  seat ;  it  is  its  sj^ecial  local  lesion  which 
impart*  to  each  of  the  specific  fevers  the  distinctive  featiires  by  which 
it  is  rt^cognixed.  Small- pox  is  known  by  its  eruption,  and  it  is  in 
the  matter  of  its  pustules  that  the  poison  most  alK>undd.  The  dis- 
tinctive feature  of  typlun*!  fe^er  is  the  intestinal  lesion;  the  affected 
glamhi  are  the  nidus  of  the  typhoid  poison,  the  8i>ecial  seat  of  it^s 
vivific4ition  and  reproduction;  it  is  in  the  discharges  which  come 
from  them,  therefore,  tliat  the  typhoid  poison  is  most  abundant.  For 
the  same  reason  the  poison  of  scarlet  fever  most  alwuuds  in  the  dis- 
charges from  the  throat  and  in  the  |>e4>ling  cuticle.  The  only  one  of 
the  specific  fevers  which  has  no  local  lesion  is  relapsing  fever,  its 
distinctive  featctre  being  the  rehiime;  it  is  also  the  only  one  whose 
poison  is  found  abundantly  in  the  blood.  It  is  a  contagious  fever, 
and  therefore  it.s  y^Kiison  ranks  with  thecnntagia.  But  though  [tatho- 
logically  ranked  mth  the  contagious  fevers  it  has  many  clinical  anali> 
Vou  H.— Id 
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gies  with  the  malariah  It  in  in  fact  a  sort  of  clinical  link  hetween  the 
two.  It  ranks  witli  the  specific  fevers  inasmuch  as  it  is  contagious, 
occurs  in  an  epidemic  form,  and  runs  a  pretty  definite  coiui^e;  it 
resembles  the  malarial  fevers  inasnmch  as  it  has  no  special  local 
lesion,  has  for  it**  distinctive  feature  an  iiiterinissiuu,  a  period  of 
apyrexia  betw^een  two  attacks  of  fever,  and  inasmuch  as  one  attack 
confers  no  immunity  from  a  second. 

If  we  can  exphiiu  why  it  is  that  relapsing  fever  has  no  local 
leaion,  why  the  fever  reeui-s,  and  why  one  attack  of  the  disease 
confei-s  no  immunity  from  a  second,  we  shall  prohaWy  find  in  that 
explanatif>n  a  clue  to  the  explanation  of  similar  phenomena  in  the 
malarial  fevers, 

Tliese  |M:*culiarities  of  relapsing  fever  are  all  due  to  the  fact  that 
the  sjiirilhi  which  give  rise  to  it  find  the  material  necessary  to  their 
vivitic4itiou  and  reproduction  in  the  blood.  The  l>kit»d  is  their  nidus; 
and  the  sjjirilla  are  found  abundantly  in  the  l>lood  for  the  same  reason 
that  the  i>oison  of  small-pox  is  most  abundant  in  the  'matter  of  the 
jiustules,  the  poison  of  typhoid  fever  in  the  discharges  from  the 
sloughing  intestinal  glands,  ami  the  poison  of  scarlet  fever  in  the  peel- 
ing cuticle  and  in  the  discliai^ges  from  the  throat. 

The  materials  re^iuisite  to  the  organic  giTjwth  of  the  poisons  of 
the  eruptive  fevei-s  (nitrogen  and  water)  exist  all  over  the  luMly  and 
*are  practically  lUilimiied.  The  sj^ecial  matexnal  essential  to  their 
vilification  and  reiiroduction  exists  only  in  the  nidus  and  therefoi-e 
only  in  limited  quantity.  Ho  long  as  any  of  it  remains  the  poison 
continues  to  be  propagated  and  the  febrile  symptoms  are  kept  up, 
l\lien  it  is  exhausted  the  necessary  nidus  no  longer  exists,  the  propa- 
gation id  the  ]ioison  ceases,  and  the  fever  conies  to  an  end.  That  it 
is  the  propagation  of  the  poison  in  the  system,  and  not  its  mere  pres- 
ence tliere,  that  (*auses  the  febrile  symptoms  is  proved  by  the  fact 
that  these  symptoms  come  to  an  end  and  the  i)atient  entei's  on  con- 
valescence whih?  the  system  still  contains  much  of  the  ixjison,  as  is 
evidenced  by  the  facts  of  infection.  What  brings  the  fever  to  an  end, 
then»  is  not  the  extinction  or  elimination  of  the  jK)i80D,  but  the  ex* 
hanstion  of  the  nidus.  Were  this  nidus  to  be  renewed  Ix^fore  the 
whole  of  the  poison  was  eliminated,  the  jioison  would  Ije  reprtKluced 
and  the  febrile  symptoms  would  recur.  Such  a  thing  is  not  likely  to 
hapf)en  in  the  eruptive  fevers  l^ecause  the  tissues  which  constitute  the 
nidus  are  not  capable  of  speedy  reproduction;  cuticle  and  inteatinal 
glands  are  not  likely  to  l)e  formed  anew.  It  is  different  in  relapsing 
fever.  It»  nidus  is  the  bloml,  an<l  the  blood  is  an  ever-changing  fluid 
containing  notliing  which  is  not  likely*  when  used  up,  to  lie  sooner 
or  later  replaced.     As  it  is  the  localization  of  the  nidus  in  a  special 
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locality  that  gives  to  each  of  the  emptive  fevers  its  distinctive  aud 
characteristic  feature,  so  it  is  the  localissation  of  its  nidus  in  the  blood 
that  gives  to  relaimiug  fever  ita  diatitictive  feature — the  relapse.  It 
relapses  because  the  nidus  is  renewed  before  there  has  l>een  time  for 
the  whole  of  the  poison  to  be  eliminated  from  the  system* 

If  such  be  the  exi>lanatiou  of  thn  relapse  it  is  evident  that  cases 
may  occur  in  which,  either  from  more  rapid  elimination  of  the  poison 
or  more  tardy  renewal  of  the  nidus,  the  poison  is  all  eliminated  l^efore 
tbe  nidus  is  renewed:  in  such  i-ir(*um8tances  there  would  Ije  no  re- 
iapsei  the  attack  l>eing  completed  in  one  seizure*  That  such  CAses  do 
occur  18  an  estal>lished  fact  in  the  history  of  i-elapsing  fever.  Of 
^ji,425  c-ases  collected  by  Slarchison  724  had  no  relapse;  of  liX)  con- 
secutive cases  under  Murchisons  own  care  4  were  completed  by  one 
pyTexial  attack ;  of  400  recorded  by  Litten  6  had  no  relapse. 

On  the  other  hand  it  is  evident  that  the  process  might  be  rejieated 
more  than  oncM^.  that  a  thinl  seizure  might  be  caused  in  the  same  way 
Ma  the  second,  and  a  fourth  in  the  same  way  as  a  third;  and  so  it  is 
found  to  l»e.  Of  1,5(X)  teases  collected  by  Murchison  a  second  r<^Iapse 
occurred  in  liB,  or  iu  1  in  14;  a  thinl  in  9,  or  in  1  out  of  liM\  and  a 
fourth  rehipse,  t-e.,  5  pyTexial  attitcks,  in  1  of  the  1,500.  The  dura- 
tion of  the  attacks  gets  shorter  ivs  they  go  on.  In  Litten's  cases  the 
mean  duration  of  the  fii*8t  attack  was  0,6  days;  mean  duration  of  the 
second  attack  was  4.9  days ;  mean  duration  of  the  third  attack  was 
3.1  days;  mean  durntinn  of  the  fourth  attack  was  3.1  days;  while 
that  of  the  fifth  attack  was  only  2*3  days* 

The  longer  the  attack  the  more  poison  is  produced ;  so  that  with 
each  successive  seizure  there  is  less  poison  to  be  eliminated  and  a 
corre^spondingly  greater  chaure  of  its  elimination  1>eing  completed 
before  the  nidus  is  renewed.  The  readiness  with  which  the  nidus  is 
Irene  wed  probably  *Uminishes  also  with  each  successive  att^ick.  Thus 
it  very  soon  happens  that  the  renewal  of  the  nidus  is  sufficiently  de- 
layed to  permit  of  the  complete  eliminatitm  of  the  p<^>ison  prior  to  its 
L renewal,  and  to  the  cstiiblishment  of  jiermanent  convalescence.  It  is 
in  time  sure  to  be  reiiroduceil,  however,  and  the  blood  restx»red  to  its 
former  state.  One  attack  of  relapsing  fever,  therefore,  confers  no  im- 
munity from  a  second. 
Tbe  same  reiusoniug  applies  to  the  case  of  the  malarial  feveni — 
allowance  Ijeing  made  for  the  e4^sential  difference  between  their  poi- 
pons  ami  tliat  wliich  ciiuses  n^lapsing  fever. 
'  They  have  no  local  lesion  l»ecause  their  poison  finds  its  nidus  in 
the  bltKxL  The  fever  recurs  for  the  same  reason  that  it  recurs  in 
r*  i  fever — because  the  nidus  is  renewed  l>efore  the  poison  is 

eki!  I        d  from  the  system. 
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The  time  requisite  for  the  exhauBtion  of  the  nidus  gives  to  each  of 
the  specific  fevers  oue  of  their  distinctive  features— a  definite  period 
of  duration.  It  taken  ou  an  average  about  three  weeks  for  the  poison 
of  typhoid  fever  to  exhaust  its  nidus ;  that  of  typhus  takes  two  weeks, 
that  of  i-ebipsing  fever  one  week.  Hence  the  respective  duration  of 
these  fevers  is  twenty-one,  fouiieen,  and  seven  days;  what  special  in- 
gi*edient  of  the  1)1ixh1  it  is  which  forms  the  nidus  in  relajising  fever 
'we  do  not  know,  any  m<n*e  than  we  know  what  it  is  in  the  intestinal 
glands  that  makes  them  a  suitable  nidus  for  the  poison  of  typ^ioid 
fover,  or  what  it  is  in  the  skin  nf  the  liairy  scalp  which  makes  it  a 
8uitat)lo  nidus  for  the  parasite  of  ringworm*  It  is  some  other  ingre- 
dient wdiich  makes  the  blood  a  suitable  nidus  for  the  imison  of  inter- 
mittent fever* 

Becent  researches  seem  to  show  that  this  poison*  the  Plasmodium 
malaria?,  finds  its  nidus  in  the  red  blood  corpuscles  of  man*  The 
of  course  fire  C4>nstantly  bfung  renewed;  and  in  this  fact  we  haves 
pcmsible  explanation  of  the  quickly  i^ecuiTing  periods  of  pyi'exia  and 
apyrexiii  which  give  to  malarial  fever  its  intermittent  course.  On 
the  other  hand,  the  various  changes  which  the  plaKmodium  undergoe-s 
in  the  lilood  and  the  various  forms  which  it  assumes,  render  it  i>o8si- 
bk^  that  malarial  fevers  may  owe  their  intermitting  course  to  these 
changes  and  ti>  the  [>eculiarities  %vhich  are  sjiecial  to  the  pereonal 
history  i>f  the  poison  itself*  That  is  a  point  which  future  investiga- 
tions will  settle.  ^Tiat  is  proved  is  that  the  poison  of  malarial  fever 
is  a  minute  organism  which  is  largely  propagated  in  the  system  tlur- 
ing  the  course  of  the  mahidies  to  which  it  gives  rise*  That  is  the 
point  w^hich  concerns  us  at  present* 

It  is  in  connection  w  ith  the  pathogenesis  of  rheumatic  fever 
we  have  been  led  to  consider  the  nature  and  mode  of  action  of  m»^J 
laria*  We  believe  the  rheumatic  poison  to  1>e  malarial  iu  nature.  If 
it  be  so,  it  is  a  ruiuute  parasitic  orgauisrn  whftse  morbific  action,  like 
that  of  other  malarial  poisons,  is  dependent  on  its  growth  and  repro- 
duction in  the  system* 

Like  (»ther  alli**d  f  >oisons  it  is  sure  to  require,  in  virtue  of  its  para- 
sitic nature,  a  gj>6cial  nidus  for  its  repnxluction  and  action.  This 
nidus  it  finds  in  the  human  btwly.  What  we  have  now  to  do  is  to 
ex]»hiin  hf*vv  a  jHTuson  having  such  a  nature  and  such  a  mode  of  action 
produces  the  phenomena  of  rheumatic  fever. 

Rheumatic  Fever ;   or  Acute  Articular  Kheumatism. 


The  phenomena  which  present  themselves  for  consideration  in  this 
dii»eaBe  are : 
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1.  The  occTiiTence,  aloug  with  the  general  febrile  disturbaDct*,  of  a 
IcKal  inflammatory  legion. 

2.  The  almost  entire  limitation  of  this  lesion  (a)  to  such  jinrts  of 
je  motor  api)iiratuB  of  the  boily  aa  are  habitually  subject  to  jietive 

ivement,  and  (6)  to  the  left  side  of  the  heart. 

3.  The  tendency  of  the  disease  to  attacrk  those  of  a  particular  age. 

4.  Its  hereditary  transmission. 

5.  The  presence  in  the  blood  of  an  excess  of  fibrin. 

fi.  Th«^  pi-esence  in  the  blocxl  of  an  excess  of  lactic  acid* 

7.  The  occurrence  of  profnse  perspirations. 

8.  The  shifting  character  of  the  joint  affection. 
These  we  shall  consider  in  the  order  enumerated. 

1.  The  Ck'currvnce,  along  with  the  Oeueral  Febrile  Di^ttn'bance,  of  a 
Local  Ltjlammatory  Lesion, — Such  association  occurs  under  two  differ- 
ent circumstances:  (1)  The  inriaramatiou  may  precede  the  fever ;  or  (2) 
the  fever  may  precede  tlie  inflammation.  In  the  former  case  the  fever 
is  the  result  of  the  inflammation,  and  is  said  to  be  symptomatic;  in 
the  latter  its  ouset  precedes  the  evidence  of  local  inflammati«»n,  and 
it  is  said  to  lie  idiopathic.  An  instance  of  the  former  we  have  in 
plemitis  or  synovitis  following  cold  or  injury ;  an  instance  of  the 
hitter  we  have  in  the  bowel  lesion  of  typhoid  fever,  and  in  the  sore 
thnmt  of  scarhitina. 

The  first  evidence  of  the  existence  of  acute  inflammation  of  fibrous 
or  serous  tissues  is  ]»ain.  The  first  evidencM3  of  febrile  disturbance 
is  a  feeling  of  cold  and  malaise.  In  purely  hx-al  inflammations  pain 
is  the  first  symptom.  Shivering,  mahiise,  and  general  febrile  disturb- 
ance may  quickly  follow,  or  may  even  l>e  cont/emporaneous  with  the 
pain;  but  they  do  not  precede  it.  In  the  kK*4il  lesions  tjf  the  specific 
fevers  the  case  is  different.  Before  their  existence  can  be  det<^rmined, 
there  is  evidence  of  constitutional  disturbance.  In  the  one  case  the 
lo<!al  8ympt<ims  precede  the  constitutional;  in  the  other  the  constitu- 
tional precede  the  local.  TiVTiich  first  show  themselves  in  rheumatic 
fever?  There  is  some  variety  in  its  mode  of  onset.  Usually  the 
patient  complains  at  first  only  of  chilliness  and  general  malaise  ac- 
companied by  ai^hing  of  limUs.  Boon  fever  is  decided,  and  the  pains 
an>  h^mliaed  in  the  joints.  But  one  or  two  days  generally  relapse 
.before  the  joints  are  distinctly  inflamed.  In  milder  and  subacute 
cks,  the  lociil  joint  affection  is  often  the  first  and  only  thing  com- 

lainrnl  of:  but  careful  inquiry  nearly  always  elicits  the  fact  that  the 
patient  has  lioen  out  of  sorts  or  has  had  cold  for  a  day  or  two  Ijelore 

bo  joint  affection  declared  itself.  In  whatever  way  tlie  mala'ly  eora- 
niences,  the  joint  aff»*ctioT!  is  pn>ceded  by  evidence^  of  cnnstitutional 
distnrb:iijce.     But  though  this  is  true  it  is  equally  the  case  that  the 
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fever  does  not  reach  its  beiglit  till  the  articular  inflammation  is  fully 
established,  and  that  the  full  developiuent  of  the  fever  is  contempora- 
neous with  the  height  of  the  joint  affection.  When  once  the  tlisease 
is  fully  established,  the  lociil  iutlaniiaation  and  the  constitutional  dis- 
turbance go  hand  in  hand — they  rise  and  faU  par!  pasmt — and  there 
can  l}e  no  question  tliat  the  febrile  disturbance,  though  antecedent  to^ 
is  much  increased  by,  the  local  inflammation*  In  this  respect  the 
joint  inflammation  of  rlioumatic  fever  resembles  the  local  lesions  of 
the  eruptive  fevei*s  more  than  it  d<:>e8  common  inflammation  due  to  a 
local  cause. 

H<jw  is  the  inflammation  of  the  fil>rous  and  seruus  tissues  induced? 
Tliat  it  results  from  the  action  i)f  the  rheumatic  jioison  thei*e  can  \ye 
no  doubt.  The  (piestitm  is,  Hcjw  does  the  poiscm  act?  It  may  act  in 
one  of  two  waynr  either  as  a  direct  irritant  of  these  tissues,  causing 
in  them  the  same  kind  of  excitation  that  cfintharide«  produces  in  the 
bladder,  and  ai*senic  in  the  stomach  and  rectum ;  or  it  may  act  fis  an 
organism  and  owe  its  action  on  the  fibrous  and  serous  tissues  to  its 
propagation  in  them. 

If  its  action  were  that  of  a  direct  initant  the  coui'se  of  events  in 
acnite  rheumatism  coukl  scarcely  be  what  it  is;  for  were  such  its 
mode  of  action  all  the  fibrous  textures  and  all  the  joints  should  sufi'er 
simultaneously  and  in  a  like  degree;  the  inflammation  woidd  either 
soon  decline  or  it  would  l)ecome  inore  severe,  and  would  frecpieutly 
terminate  in  supi Miration;  the  heart  would  suffer  in  every  case;  and 
the  small  joints  \h*  as  liable  t*>  suiier  as  the  large.  The  gradual  onset 
of  tlxe  rheumatic  intlanunation,  its  shifting  character,  its  uncertain 
course,  its  tenth aicy  ta  select  certain  joints,  its  occasionally  ]>rolonged 
dumtioii,  and  it«  gradual  decline,  can  l>e  iK^st  explained  on  the  view 
that  a  fresh  sup|ily  of  poison  is  constantly  l»eing  brought  into  play, 
that  the  hx»al  as  well  as  the  general  symptoms  of  rheumatic  fever  are 
the  result  of  the  propagation  of  iti*  poison  in  the  system,  and  that  the 
rheumatic  process  takes  place  in  the  fibrous  textures  of  the  motor 
apparatus  l>ecau8e  it  is  in  these  that  the  rheumatic  poison  finds 
the  nidus  necessary  to  its  vivification  and  repro«Inction.  The  joint 
troubles  of  rheumatic  fever  are,  on  this  view,  the  necessary  result  of 
the  propagation  of  the  rheumatic  poison  in  the  sti'uctures  which  are 
the  seat  of  inflammation,  and  bear  to  the  general  febrile  disturbance 
of  that  disease  the  same  pathological  relation  that  the  local  lesions 
of  the  eniptivp  fevei-s  Ivear  to  their  general  symptoms.  In  the  erup- 
tive fevers  the  distribution  of  the  nidus  varies  both  in  situation  and 
extent;  it  does  the  same  in  rheumatic  fever.  In  scarlatina  the  skin 
and  throat  are  the  nidus;  but  it  is  not  always  equally  distributed  lie- 
tween  the  two;  when  in  excess  in  the  skin,  there  is  an  abundant  erup- 
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tion  and  uot  much  sore  throat;  when  in  excess  m  the  throat,  there  is 
biul  sore  throat  and  not  much  rash.  So  in  measles — the  nidus  has 
two  seats,  the  skin,  and  the  mucous  surface  of  the  respiratory  tract ; 
when  concentrated  in  the  skin  there  is  an  abundant  enii)tic)n»  and  no 
serious  chest  complication;  when  concentrated  in  the  respiratory 
organs  the  eruption  is  scanty »  and  the  chest  complications  are  serious. 
In  rheumatic  fever  the  nidus  may  exist  in  many  joints  or  only  in  t\*'o 
or  three;  in  the  former  case  many  joints  suffer  and  the  attack  is 
severe ;  in  the  latter  few  suffer  and  the  attack  is  mild. 

In  the  ordinary  forms  of  malarial  fever  the  poison  finds  its  nidus 
in  the  blood ;  there  is,  therefore,  no  local  lesion.  In  rheumatic  fever 
the  poison  finils  its  nidus  chiefl\'  in  the  fibrous  structure  of  the  lai^e 
joini'5.  It  is  in  these  textures  that  it«  vivification  and  active  repro- 
duction take  jjlace ;  it  is  on  them,  therefore,  that  its  morbific  effects 
are  chiefly  manifested.  This  localization  of  the  nidus  in  a  special 
stnicture  imparts  to  rheumatic  fever  one  of  the  clinical  features  of  the 
eruptive  fevers— general  febrile  disturbance  phtfi  a  local  lesion.  As 
relapsiug  fever  constitutes  a  sort  of  clinical  link  l^etween  the  eniptive 
fever«  and  the  malarial,  so  rheumatic  fever  is  a  sort  of  clinical  link 
bet^^een  the  malarial  fevers  and  the  eruptive.  The  alxsence  of  a  local- 
izeil  ni*lus  imparts  to  relapsing  fever  one  of  the  characteristic  features 
of  malarial  fever— the  tendency  to  relapse;  the  presence  of  such  a 
nidus  in  rheumatic  fever  gives  it  one  of  the  features  of  the  eruptive — 
a  local  leaiou. 

2,  Titt'  LfHYil  hifammalion  is  Limited  in  the  Joints  Ahnmi  Entirely 
to  such  Fihrous  and  Serous  Textures  us  are  Associated  with  Active  Mov^ 
ment,  ami  in  thr  Heart  to  the  Left  SfV/f.^The  structures  which  go  to 
form  a  highly  developetl  joint  such  as  suffers  in  acute  rheumatism 
are  the  cartilaginous  ends  «)f  the  bones,  a  sac  of  synovial  membrane 
investing  these  and  reflected  over  the  inner  surface  of  the  fibrous 
capsule,  the  ligaments  which  bind  together  and  prevent  undue  move- 
ment of  the  ends  of  the  lx)nes,  the  tendons  of  the  muscles  which  move 
the  joints,  many  of  which  run  in  grooves  or  sheaths  having  a  lubri- 
cating surface  similar  to  that  which  exists  in  the  joint,  and  the  mus- 
cleii  themselves  without  wliich  the  joint  struc^ires  would  Ijo  useless. 
Ail  the  structures  lif^re  enumerated  are  necessary  to  the  ffirmation 
and  functional  comiileteness  of  a  freely  mobile  joint.  But  they  do 
not  all  etjually  suffer  when  that  joint  is  the  seat  of  rheumatic  inJIam- 
mation.  It  is  on  the  fibrous  and  serous  structures— the  muscles,  ten- 
dons, ligaments,  and  the  lining  membi-anes  of  the  joints  and  tendinous 
mbeatlia — that  the  action  of  the  rheumatic  poison  is  most  manifested. 

The  syraptoras  of  acute  rheumatic  inflammation  of  a  joint  are 
poizi^  swelling,  and  redness;  and  the  more  acute  the  case  the  more 
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marked  tliese  sjTnptoms,  PaiD  is  the  evidence  of  iuflamraation  of  the 
fibroiLs  texhires.  Swelling  results  from  inflararaatiou  of,  and  effusion 
into,  the  sac  of  the  synovial  menil>rane;  redness  occurs  only  in  eases 
in  which  the  inflaramation  is  sufficiently  severe  to  cause  hyperaomia 
of  the  vessels  of  the  skin;  it  is,  thei-efore»  more  common  in  joints 
like  the  knee  and  wrist  in  which  the  inflamed  structures  are  near  the 
surface  than  in  those  like  the  hip  and  shoulder  in  which  they  are 
more  deeply  seated.  When  considering  the  fiuestion  of  the  seat  of 
rheumatism  we  saw  that  the  musi^les  participated  in  the  morbid 
process.  It  is  in  them  ;ind  in  the  iilu'c^^us  ligaments  and  t<f^ndons  that 
the  morbid  j>rLK*ess  first  shows  itst^f ;  aching  tendeniess  of  the  limljw* 
and  pain  in  the  joiuts  i>recede  swelling ;  and  the  quoHtion  naturally 
arises  whether  the  inflammation  of  the  synovial  membrane  may  not, 
insteafl  of  being  primai':^\  lie  due  to  the  extension  of  the  intlammatory 
process  to  It  from  the  contiguous  tibrtms  texture^s^.  There  can  be  no 
doubt  that  synovial  membrane  is  very  susce[itible  to  inflammation, 
and  that  disturbance  originating  in  the  fibrous  structures  of  a  joint 
readily  extends  to  it — witness  the  effusion  which  follows  a  strain. 
We  shall  by  aud  by  see  reason  to  believe  that  inflammation  of  the 
lining  and  investing  memliranea  of  the  heart  is  secnudarv'  to  prior 
inflammation  of  the  subjacent  fibrous  textures  of  that  organ. 

^i,  77t€  Action  of  the  Rhett malic  Potson  is  Conjhmi  Almmt  Enihtlif 
to  thone  of  a  Parttcuhtr  A*fi'. — The  age  of  liability  to  rheumatic  fever 
is  from  fifteen  U^  fifty.  This  imniuoity  of  the  very  ycning  and  very 
old  can  lie  accounted  for  only  in  one  of  two  ways:  either  the  rheu- 
matic poistm  does  not  enter  their  systems,  or  having  euten^d  it  does 
not  act.  The  former  is  a  position  which  cannot  bo  maintained;  for 
thei'e  is  no  reason  why  an  agency  which  may  gain  entrance  to  the 
system  at  tw^enty  or  thirty  years  of  age  may  not  prpially  gfiin  enti'ance 
Tit  ten  or  sixty;  the  portals  of  the  system  are  as  free  aud  as  op»en  at 
the  one  age  as  at  the  other.  The  second  is  a  position  which  may 
i^easonably  \w  maintained,  for  there  is  distinct  evidence  that  some 
l^oisons  may,  under  certain  circumstances,  1m^  iutrodu<*ed  into  the 
system  without  prfKlucing  effect.  We  know,  for  instance,  that  a  per- 
s<»n  who  liHS  not  Ix^n  vaccinated  and  has  not  had  snjall-]Kix  c^innot 
l>e  expose*!  to  the  jjoison  of  that  ilisease  mthont  almost  cei*tainly 
taking  it.  But  we  also  know  that,  having  once  suffered,  he  may  lie 
constantly  exiHisinb  and  may  even  have  the  poison  directly  introduced 
into  his  system  without  again  suffering  from  its  actifui.  Ho  with  each 
of  the  eruptive  fevers— one  attack  confers,  as  a  nile,  immunity  from 
thi^  future  action  of  its  poison.  Here  we  have  adeqiuite  proof  that  a 
poison,  and  a  very  potent  one  too,  may  gain  entrance  to  the  system 
without  producing  any  effect  on  it. 
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We  have  seen  that  the  rheumatic  poisou  acta  on  tlie  fibrous  and 
serous  tissues  of  the  motor  apparatus  of  the  boily,  aud  that  ite  a<?tion 
is  almost  eonfiuetl  to  the  textures  of  those  joints  which  enjoy  a  hiph 
degree  of  fonctional  activity.  But  these  textui'cs  are  not  equally 
aetive  at  all  perioils  of  life.  In  infancy  and  early  life  there  does  not 
exist  the  physical  strength  and  stamina  neeesHary  for  active  move- 
ment. After  the  age  of  foui*teen  or  fifteen  mattci^  change ;  the  child 
has  now  i-eachetl  an  age  at  which  work  and  Tigorous  exercise  begin 
to  form  part  (^f  his  daily  life;  and  when  adult  life  is  reached  hard 
work  and  active  exercise  are  of  constixnt  tx"ciin-euce.  This  implies 
the  constant  ixissihility  of  vigorous  and  free  movements  of  the  larger 
jr)int*«,  and  increased  force  and  activity  of  the  heart's  action.  It 
necessitiitc^s  also  a  state  of  prcj)arecbje«s  for  such  action.  At  any 
time  a  call  may  be  made  for  eflVirts  necessitating  such  movement  and 
action;  and  the  refpiisite  facilitating  and  i-esti-aining  fr>rce8  must  lie 
there  to  meet  the  emergency.  The  period  of  life  at  which  such  ef- 
forts am  made  is  from  fifteen  to  fifty,  or  therealxyuts.  This,  there- 
fore, represents  the  i»eriod  of  liighest  functional  activity  of  those 
tissues  whose  duty  it  is  to  facilitat-e  and  restrain  movement.  It  also 
represents  their  period  of  greatest  liability  to  the  action  of  the  rheu-' 
matic  poison.  The  periotl  of  lialdlity  to  the  actioo  of  the  rheumatic 
))0]i$on  corresponds  exactly  t<>  the  i>eriixl  of  fimctional  activity  of  the 
tissues  specially  involved  in  that  disease.  The  same  thing  is  noted 
in  connection  with  some  of  tlie  eruptive  fevers.  It  is  specially  marked 
in  the  case  of  tyf)hoid.  The  intestinal  glands  whose  inflammation 
constitutes  the  characteristic  featui-©  of  that  disease  exist  in  infancy  in 
but  a  rudimentary  stfite.  After  two  or  three  yeai^  they  begin  to  in- 
cieAde  in  size  and  functional  activity,  and  go  on  increasing  till  adult 
life  is  reached.  From  that  time  till  middle  age  they  are  prominent 
objects  in  tiie  intestinal  wall.  They  then  begin  to  diminish  in  size 
and  functional  acti\ity  and  go  on  diminishing  as  age  advances  till  in 
old  age  they  are  practically  non-existent,  and  liave  c^asetl  to  exercise 
any  function.  The  liability  to  the  action  of  the  typhoid  poisons  is 
directly  as  the  size  and  functicmal  Jictivity  of  these  glands*  In  in- 
fancy and  rjld  age  the  disease  is  rare.  The  [leriod  of  greatest  liability 
to  it  U  from  fifteen  t<i  thirty -five.  All  this  is  adequately  explained 
on  the  view  tlint  these  glamls  are  the  nitlus  nf  the  typhoid  poison 
and  are  essential  to  its  propagation  in  the  system. 

In  exiwtly  the  same  way  is  to  lie  explaine<l  the  special  tend*^cy 
of  the  rheumatic  poison  to  sflTect  people  lietween  the  ages  of  fifteen 
and  fifty.  This  is  the  perit^  of  functional  activity  of  those  textures 
wboge  iuflammatinn  constitutes  the  8[>ecial  lesion  of  the  disease. 
They  form  a  suitable  nidus  for  the  propagation  of  the  rheumatic 
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poison  only  during  their  period  of  functional  activity ;  it  is  during 
that  j>eriod,  therefore,  that  the  liability  to  Biiii'er  from  rheumatic  fever 
is  specially  mauifested. 

4,  Hereditary  Transnm^iou.—MsLiiy  diseases  are  said  to  run  in 
families— to  l>e  transmitted  from  father  to  son.  And  the  facts  war- 
rant the  statement.  A  gouty  parentage  gives  a  liability  to  gout* 
The  children  of  phthisical  parents  are  in  turn  apt  to  die  of  the  same 
disease.     Kheumatism  is  also  thus  inherited. 

But  when  we  say  that  a  man  inherits  a  disease  from  his  father,"* 
we  do  not  mean  to  say  that  he  comes  int<^  the  world  suffering  fi-om  it, 
or  with  its  seeds  already  in  him.  In  the  case  of  gout  he  may  enjoy 
perfect  immunity  from  it  during  the  gi-eater  part  of  his  life  and  liegin 
to  suffer  only  when  forty  or  fifty  years  of  age.  In  the  case  of  phthiBis 
I>Grfect  health  may  l)e  eujo^^x*d  for  t^venty  years  and  then  the  fatiil 
inheritance  dechire  itself.  In  the  case  of  rheumatism  this  inheritance 
seldom  declares  itself  before  fifteen,  and  is  generally  lost  again  after 
fifty. 

The  son  may  be  bom  l>efore  the  father  has  himself  suffered  from 
the  malady  which  he  is  Iwlieved  t-o  have  trniiHraitted  to  his  offspring. 
Or  the  fiither  may  even  not  suffer  at  all;  he  may  l>e  simply  the  me- 
dium of  transraission  to  his  son  of  a  malady  fmm  which  his  fore- 
fathei*s  had  suffered.  Evidently  it  is  not  the  disease  itself,  lint  only 
the  family  tendency  in  it  which  is  transmitted.  To  transmit  an  actual 
diseiise  the  father  must  have  its  jioison  in  his  system  when  his  son 
is  begotten;  in  wliich  case  the  child  will  be  bom  with  the  malatiy 
already  develoi>ed— as  in  the  case  of  syphilis.  But  that  is  a  very 
different  thing  from  what  occurs  in  the  case  of  rheumatism.  Wliat  is 
there  transmitted  is  not  the  disease  but  a  tendency  to  it — a  greater 
or  less  liability  to  contract  it* 

This  tendency  is  generally  referred  to  as  a  constitutional  predis- 
position. But  to  give  it  a  name  is  to  indicate,  not  to  exi>lain  its  ex- 
istence. What  is  a  constitutional  predisjHJsition  to  rheumatism? 
TMaerein  does  it  consist?  And  what  do  we  mean  when  we  say  that  a 
man  has  inherited  rheumatism  fi'om  his  father? 

Acute  rheumatism  consists  in  inflammation  of  the  fibrous  and 
serous  tissues  of  the  motor  apparatus.  '  Its  poison  is  a  miasmatic 
organism  wliich  is  piTipagated  in  the  system,  and  finds  the  nidus 
requisite  to  this  propagation  in  those  tissues  whose  inflammation 
constitutes  the  special  lesion  of  the  disease.  For  the  protluction  of 
acute  rheumatism,  therefore,  two  factors  are  necessar^^ — first,  the 
poison  introtluc^d  from  without;  second,  that  peculiar  condition  of 
tlie  tissues  of  the  motor  apparatus  which  imparts  to  them  their  8|ie- 
cial  fitness  to  act  as  a  nidus  for  this  poison.     Which  of  those  factors 
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ia  it  that  is  transmitted?  Or  is  it  botli?  One  or  both  it  must  be,  if 
we  recognize  traBsmission  at  all.  It  is  certainly  not  both,  for  their 
coexistence  in  the  system  at  birth  would  give  rise  to  ^  the  disease  in 
the  infant.  As  certainly  it  is  not  the  fimt,  for  a  miasmatic  poison  is 
essentially  one  which  is  received  into  the  system  from  without,  and 
which  gives  rise  to  a  disease  which  is  not  commnuienble.  It  can 
only  be  the  sec^^nd;  it  can  only  l>e  that  i)eculiar  condition  of  the  tis- 
sues of  the  motc3r  apparatus  which  renders  them  a  fitting  nidus  for 
the  propagation  of  the  rheumatic  imison.  The  difteronce  between  a 
rheumatic  and  a  non-rheumatic  subject  is  that  the  motor  apparatus 
of  the  former  contains  that  special  ingredient  which  is  re<iuisite  to 
the  propagation  and  artiou  of  the  rheumatic  poison;  while  that  of 
the  hitter  does  not.  Between  the  fibrous  tissues  of  the  two  men  there 
is  no  difference  that  can  \>e  detected  either  by  the  anatomist  or  the 
chemist;  but  in  the  one,  these  tissues  afford  a  nidus  for  the  proi^aga- 
tioTj,  of  the  rhf^umatic  poison — in  the  other  they  do  not.  In  the  one 
the  tissues  of  the  motcjr  apparatus  contain  something  which  ia  want- 
ing in  those  of  the  other.  It  is  the  presence  of  this  something  which 
constitutes  the  peculiarity  of  the  rheumatic  C43nstitutiou.  It  is  the 
tendency  to  the  development  of  tliis  peculiarity  which  is  transmitted 
from  fatlier  to  son,  and  makes  each  generation  susceptible  to  the 
action  of  the  rheumatic  ptnson.  That  such  a  |)e<ruliarity  shouUl  be 
inherited  consists  with  all  that  we  know  of  hereditary  transmission. 
Tliere  is  no  reason  why  intei*nal  |)eculiarities  should  ni)t  l>e  trans- 
mitted, as  well  as  external — why  a  j>eculiar  cunditiou  of  the  brain,  of 
the  stomach,  of  the  liver,  should  not  be  handed  down  from  father  to 
son  as  well  as  a  s|>ecial  cast  of  features,  a  particular  color  of  hair,  a 
peculiar  gait,  av  a  iH*culiar  shai>e  of  the  lim1>a.  And  we  know  as  a 
fact  that  certain  peculiarities  of  internal  organs  are  transmitted. 
Furthermtire,  there  is  no  reason  why  peculiarities  of  inilividual  struc- 
tures should  not  descend  from  generation  to  generation  as  well  as  pe- 
culiarities of  individual  organs ;  indeed,  peculiarity  of  an  entire  organ 
presupposes  {>eeuliurity  of  its  individual  parts.  It  consists  with  all 
reason,  that  peculiarities  of  the  motor  system  should  be  inheriteil,  as 
well  AS  pecndiaritiea  of  the  ner^  ous,  digestive,  osseous,  and  other  sys- 
tems of  the  bmly.  That  some  peculiar  condition  of  the  motor  system 
is  handed  down  in  rheumatism  we  know.  That  this  condition  declares 
itself  by  a  special  susceptilnlity  of  the  tissues  of  the  motor  ap]>aratus 
to  tlie  action  of  the  rheumatic  poison  we  also  know.  But  more  than 
this  we  cannot  say;  for  in  this  as  in  all  other  cases  of  ht^re^litary 
transmission  we  ran  only  indicate,  not  explain,  the  fact.  So  far  as  the 
tring  of  this  fact  on  the  miftsmatic  theory  of  rheumatism  is  con- 
l,  we  can  only  say  that  that  theory  perfectly  consists  with  it 
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6.  The  Presence  in  (he  Bhyod  of  an  Excess  of  Fihrin, — In  many 
forms  of  inflammation  tlie  blood  contaiii**  an  increased  quantity  of 
fibrin.     In  acut*^  rlieiiniatism  tliis  excess  is  HpeciaUy  marketl. 

Fibrin  is  a  product  of  tissue  waste — an  excrementitious  rather  tlmn 
a  nutrient  compouiKL  The  e\idence  of  tliia  is  that  it  accumuhitee 
during  fasting  and  during  many  ailnient*^  aceomiiamod  by  increased 
waste.  It  exists  also  in  increased  i[uantity  in  the  blood  after  fatigu- 
ing exercise;  and  Browii-Seciuard  lias  shown  that  the  more  a  muscle 
is  exercised  by  galvanisni  the  more  fibrin  does  the  lj>Iood  issuing  from 
it  contain.  There  can  be  no  reasomdile  doubt  that  filirin  is  a  product 
of  the  retrograde  metamoridiosis  of  nitrogenous  tissue.  We  know 
that  inflainmation  causes  increased  nietaniorivhosis  of  the  tissue  in 
which  it  occurs.  We  know  that  rheumatism  cimsists  in  inflainmatiou 
of  the  tissues  of  the  motor  apparatus.  We  know  tb^it  these  tissues 
are  the  chief  source  of  the  filirin  of  the  blood*  We  know,  therefore, 
that  rheumatic  inflammation  must  be  accom]>anied  I>y  increased  for- 
mation of  fil>riu,  The  presence  in  the  blood  of  an  excess  of  fil)rin 
during  the  course  t*f  acute  rheumatism  is  thus  a  necessary  result  of 
the  morliid  action  whicli  constitutt\s  the  characteristic  feature  of  the 
(lisease.  It  results  fiTjm  increased  metaniorphosis  of  the  nitrogeneous 
elements  of  muscle  just  as  excess  of  lactic  acid  results  from  increased 
metamor|>]i*»8is  of  the  non-nitrogenous. 

6.  T/te  Presence  in  fhv  Bkmd  of  an  Excess  of  Lactic  Acid. — This, 
one  of  the  characteristic  plienomena  of  acute  rheumatism,  has  already 
l)een  considered. 

It  has  lieen  shown  that  lactic  acid  is  a  normal  product  of  the 
retrograde  me tamor pilosis  of  muscular  tissue ;  that  its  formation  in 
excess  dnring  muscular  exercise  results  from  increased  wear  and  tear 
of  the  tissues  of  the  motor  apparatus ;  and  that  its  excessive  forma- 
tion in  acute  rheumatism  is  due  to  the  same  cause,  only  ditFerently 
induced.  In  the  one  case,  the  increased  metamorphosis  results  frona 
exaltation  of  a  mitural  function ;  in  the  other,  it  is  a  consecpxenc©  of 
a  pathological  process,  induced  by  the  action  of  the  rlieuraatic  poison, 
and  leading  to  excessive  foj*mation  of  lactic  acid,  in  the  manner  al- 
ready explained. 

The  argument  nmy  be  briefly  summed  up  as  follows: 

Rheumatism  is  essentially  a  disease  of  the  mob>r-ay>pnratus  of  tho 
-^(ody.  Acute  rheumatism  essentially  consist*^  in  acute  inflammation 
of  the  most  active  parts  of  that  aj^paratua.  The  tissues  chietly  in- 
volved are  the  muscles  and  filjrous  textures.  The  rheumatic  process 
must,  therefore  be  accompanied  by  increased  metabolism  of  these 
textures.  Wliite  fibrous  tissue  contains  only  nitrogenous  material; 
muscle  contains  both  nitrogenous  and  non-nitrogenous.     Its  uon* 
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nitrogenous  material  is  glucose ;  and  it  is  flora  this  that  lactic  acid 
is  formed.  The  difficulty  han  been  to  account  for  the  increased  meta* 
morphosis  of  glucose  as  evidenced  by  the  increased  formation  of  lactic 
acid.  The  view  which  has  l>oen  advanced  as  to  the  nature  of  the 
rheumatic  process  disposes  of  this  difficulty.  That  poison  is  repro- 
duced in  the  muscles  and  fibrous  textures.  By  seizing  on  the  con- 
stituent elements  of  these,  and  appropriatiug  them  in  its  growth  and 
reproduction,  it  causes  in  these  textures  the  same  increased  metabo- 
lism that  naturally  results  from  increased  functional  acti\ity ;  in  doing 
this  it  necessarily  causes  increased  formation  of  their  ordinary  meta- 
bolic proilucts;  one  of  the  raetjilx»lic  products  of  muscle  is  lactic  acid. 
Increjis«?d  formation  of  lactic  acid  is,  therefore,  one  of  the  results  rJf 
the  rheumatic  process;  and  this  increased  formation  is  kept  up 
during  the  continuance  of  that  process.  It  results  fi-om  increased 
metamorphosis  of  the  non-nitrogenous  elements  of  muscle  just  as  in- 
creased formation  of  fibriu  results  from  increased  metamorphosis  of 
the  nitrogenous, 

7.  The  Occnn*ene€  o/PmfuHe  PerHinmfhiis,  — Abnormidly  free  acti*  m 
of  the  skin  is  a  characteristic;  of  acute  rheumatism.  As  a  rule,  the 
more  acute  the  case  and  the  more  intense  the  joint  inflammation  the 
more  free  is  this  action.  The  perspiration  has  an  iwid  reaction,  and 
continues  diuing  the  whole  course  of  the  acute  symptoms.  By  some 
these  sweats  have  been  regarded  as  exhausting  and  debilitating,  and, 
jfeerefore,  *i9  injurious.  By  others  they  have  l>eeu  looked  upon  as 
^miutary.  When  two  such  anbigonistic  opinions  are  held  we  may 
safely  infer  that  neither  expresses  the  whole  truth.  In  some  cir- 
cumstances profuse  jx^rspiration  is  both  evidence  of  weakness  and  a 
cause  of  incre^ising  debility.  In  othen*  it  is  uuquestional>ly  salutary, 
and  seems  to  be  the  means  by  which  certain  disturbances  of  the 
system  are  brought  to  an  end.  In  rheumatic  fever  it  cannot  l>e  said 
to  have  either  eflTtx^t.  The!*e  is  no  evidence  that  it  causes  such 
debility  as  results  from  tlie  night  sweats  of  phthisis;  but  those  who 
study  it  in  cotmection  with  these  sweats  will  naturally  dmw  the 
inference  that  it  is  weakening.  There  is  no  evidence  that  it  i»ro- 
duces  the  s^ilubiry  effects  which  are  noted  in  connection  with  the 
critical  perspirations  of  pneumonia  and  other  acute  febrile  ailments; 
but  thiise  who  study  it  in  connection  witli  these  critical  sweats  will 
naturally  conclude  that  it  is  salutary.  All  cases  of  [dithisis  do  not 
have  night  sweats;  they  an?  among  the  unfavorable  symptoms  of 
some  cases.  All  ca8c*s  i»f  pneumonia  do  not  have  critical  fjerspira- 
tions;  they  are  among  the  favorable  symptoms  of  some  cases.  But 
all  cases  of  acute  rheumatinm  have  acid  sweats,  and  have  them  not 
occasionally  or  at  one  period  only,  but  continuously  through  the 
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fever  does  not  reach  its  height  till  the  articular  inflammation  is  fully 
established,  and  that  the  full  development  of  the  fever  is  coutempora- 
neouB  with  the  height  of  the  joint  aflection,  WTien  once  the  disease 
is  fully  established,  the  local  inflammation  and  the  constitutional  dis- 
turbance go  band  in  hand — they  rise  and  fall  pari  jKissu^tind  there 
can  be  no  question  that  the  felirile  din^turliance,  though  antecedent  to, 
is  much  increased  by,  the  local  inllamnjation.  In  this  respect  the 
joint  inflammation  of  rheumatic  fever  resembles  the  lociil  lesions  of 
the  ei-uptive  fevers  more  than  it  does  common  inflammation  due  to  a 
local  cause. 

How  is  the  inflammatif  in  of  the  tibrons  and  serous  tissues  induced? 
That  it  results  fitun  the  actinii  of  the  rlienmatic  poison  there  can  l>e 
no  doubt.  The  ijuestion  is.  How  diws  tlie  jHnHon  act?  It  may  act  in 
one  of  two  ways:  either  as  a  direc*t  initant  of  these  tissues,  causing 
in  them  the  same  kind  of  excitation  that  eantharides  produces  in  the 
Viladder,  and  ai*senic  in  the  stt>mach  and  rectum ;  or  it  may  JK*t  as  an 
organism  and  owe  its  action  on  the  fibrous  and  serous  tissues  to  its 
propagation  in  tliem. 

If  its  action  were  th/it  of  a  direct  irritant  the  course  of  events  in 
acute  rheumatism  could  scarcely  lie  what  it  is;  for  were  such  its 
mode  of  action  all  the  hbrons  textures  and  all  the  joints  should  suflfer 
simultaneously  and  in  a  like  degree;  the  inflammation  would  either 
soon  decline  or  it  woukl  l»ecorae  more  severe,  and  would  fr€M:[uently 
terminate  in  BU[>puratiou;  the  heart  would  sufl'or  in  eyery  case;  and 
the  small  joints  be  as  Habk^  to  sufler  as  the  large.  The  gradual  onset 
of  the  rheumatic  iatlauimation,  its  sliifting  character,  its  tmcertaiu 
course,  its  t4^ud*Micy  t***  sekvt  certain  j<nuts,  its  occjisioiially  prolonged 
duratirm,  and  it**  gratlual  decline,  can  1k^  lK*st  explained  on  the  view 
that  a  fresh  supi^ly  of  poise m  is  constantly  lieing  brought  into  play, 
that  the  local  as  well  as  the  general  symptoms  of  rheumatic  fever  are 
the  n^sultfif  the  propagation  of  its  poison  in  thesystt'm,  aud  thai  the 
rheumatic  process  takes  place  in  the  fibrous  textures  of  the  motor 
apparatus  because  it  is  in  these  that  the  rheumatir  |>oisou  finds 
the  nidus  necessary  to  its  \4vitic^ition  and  rep»roduction.  The  joint 
troubles  of  rheumatic  fever  are,  on  this  view,  the  necessary  i-esult  of 
the  propagation  of  the  rheumatic  poison  in  the  structures  which  are 
the  seat  of  inflammation,  and  liear  to  the  general  febrile  disturbance 
of  that  disease  the  same  pathological  relation  that  the  local  lesions 
of  the  eruptive  fevers  liear  to  their  general  symptoms.  In  the  erup- 
tive fevers  the  distribution  of  the  nidus  varies  both  in  situation  and 
extent;  it  does  the  same  in  rheumatic  fever.  In  scarlatina  the  skin 
and  throat  are  the  nidus;  but  it  is  not  always  e<)ually  distributed  be- 
tweeu  the  two;  when  in  excess  in  the  skin,  there  is  an  abundant  erop- 
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tion  and  not  much  sore  throat ;  when  in  excess  in  the  throat,  there  is 
bail  sore  throat  and  not  much  rash.  So  in  measles — the  nidus  has 
two  seats,  the  skin,  and  the  mucous  surface  of  the  respiratory  tract ; 
when  concentrated  in  the  skin  there  is  an  abundant  eruption,  and  no 
serious  chest  compliciition ;  when  concentrated  in  the  respiratory 
o^^'anR  the  ei-uption  is  scanty,  and  the  chest  complications  are  serious. 
In  rheumatic  fever  the  nidus  may  exist  in  many  joints  or  only  in  two 
or  three ;   in  the  former  ease  many  joints  suflfer  and  the  attack  is 

[^©evere;  in  the  latter  few  suffer  and  the  attack  is  mild. 

In  the  ordinary  forms  of  malarial  fever  the  poison  finds  its  nidus 
In  the  blood;  there  is,  therefore,  no  local  lesion.  In  rlienmatic  fever 
the  poison  finds  its  nidus  chiefly  in  the  fibrous  stnieture  of  the  large 
joint'^.  It  is  in  these  textm-es  that  its  vivific^ition  and  active  repro- 
duction take  place;  it  is  on  them,  therefore,  that  its  morbific  effects 
are  chiefly  manifested.  This  locali^jition  of  the  nidus  in  a  sj^eeial 
structure  imparts  to  rheumatic  fever  one  of  the  clinical  features  of  the 
eruptive  fevers — general  febrile  disturbance  pim  a  \ocnl  lesion.  As 
relapsing  fever  constitutes  a  sort  of  clinical  link  between  the  eruptive 
revel's  and  the  mal;trial»  so  rheumatic  fever  is  a  sort  of  clinical  link 
between  the  malarial  fevers  and  the  eruptive.  The  alisence  of  a  h^ciil- 
ized  nidus  imparts  t<i  relapsing  fever  one  of  the  characteristic  features 
of  malarial  fever — the  tendency  to  relapse;  the  presence  of  Huch  a 
nidus  in  rheumatic  fever  gives  it  one  of  the  features  of  the  eruptive — 
a  lociLl  lesion. 

2.    The  LitcaJ  Infammaiion  is  Limited  in  the  Joirds  Almmt  Eutinhj 
\  such  FibroKs  and  Serous  Textures  as  are  Associated  with  Active  Move- 

^vtent,  and  in  the  Heart  ta  the  Left  Side, — The  structures  which  go  t<^ 
fi>rm  a  highly  develo|*©d  joint  such  as  suffers  in  acute  rheumatism 
are  the  eai-tilaginous  ends  of  the  bones,  a  sac  of  synovial  membrane 
investing  these  and  reflected  over  the  inner  surfaee  of  the  tilirous 
capsule,  the  ligaments  which  bind  together  and  prevent  undue  move- 
ment of  the  enils  of  the  l>ones,  the  tendons  of  the  muscles  which  move 
the  joints,  many  of  which  nm  in  grooves  or  sheaths  hanng  a  lubri- 
cating surfaee  similar  to  that  which  exists  in  the  joint,  and  the  mus- 
cles themselves  without  which  the  joint  structures  woukl  be  useless. 
All  the  structures  here  enumerated  are  necessary  to  the  formation 
and  functional  coni]>letenes8  of  a  freely  mobile  joint.  But  they  do 
not  all  e([ually  suffer  when  that  joint  is  the  seat  of  rheumatic  inflam- 
matiou.  It  is  on  the  fibrous  and  serous  structures— the  muscles,  ten- 
dons, ligaments,  and  the  lining  membranes  of  the  joints  and  tendinous 
:ieaths — th/it  the  action  of  the  rheumatic  poison  is  most  manifested. 
The  symptoms  of  ai-ute  rheumatic  inflajmnation  of  a  joint  are 
swelling,  and  redness;  and  the  more  acute  the  case  the  more 
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depended  on  the  views  held  regarding  the  nature  and  mode  of  pro- 
dxiction  of  the  disease.  During  the  lust  century  and  the  first  half  of 
this  rheiimuti^m  whs  regarded  an  a  "  jjlilegiiiasia/'  tis  an  inflammation 
det^)endent^  like  other  intlammatory  aflfectiouH,  on  exposure  to  eohl, 
nod  differing  from  them  only  in  the  nature  of  the  textures  involved. 
The  treatment  of  inMammation  wan  at  that  time  ensentially  antiphlo- 
girttic  and  eonsisted  in  the  adoption  of  various  meanw  of  depletion. 
The  chief  of  these  was  blt>eding.  Sydenham  wrote  in  l&W*,  that  **  the 
eiu-e  L»f  rheiimutism  is  to  l»e  sought  Ijy  blo<»d-letting/'  His  nde  was 
to  take  ten  f )unces  of  Itlfjoil  as  soon  as  he  saw  the  patient,  to  repeat 
the  oiieratiou  tlie  following  day,  to  do  it  again  in  a  day  or  two,  and. 
for  the  fourth  and  generaUy  the  hint  time,  tl*ree  or  four  days  later. 
But  he  was  not  satisfied  with  the  results  of  tliis  practice;  for  in  1679, 
ten  years  before  his  death,  he  says  in  a  letter  to  Dr.  Brady :  "I  like 
youi*seli  liave  lamented  that  rheumatism  cannot  be  cured  without 
great  and  i-ex>e-ated  losses  of  blnod.  This  weakens  the  patient  at  the 
time ;  and  if  lie  have  l>een  previoui§ly  weak,  makes  him  more  liable 
to  other  diseases  for  some  years.  .  .  .  Refiecting  upon  this  I  judged, 
it  is  likely  that  diet,  simple,  cool,  and  nutritions,  might  do  the  work 
of  r<*pt*at<>d  bleeilings,  and  saving  tha  discnmfcrrts  ansing  therefrom. 
Hence  I  gave  my  patients  whey  instead  of  bleeding  them/'  He  gives 
the  particulars  of  a  ease  treated  diett^tically,  in  which  the  patient 
"I'ecnvered  his  full  strength,  escaping  all  such  discomforts  as  ten 
yeai's  l>efcup  a  similar  attjick,  which  I  treated  by  bleeding,  had  en- 
tailed upon  him/' 

CuUen,  tlnrngh  he  regarded  l>hn>d-letting  as  **  the  chief  remedy  of 
acute  rheumatism/*  and  taught  that  "hii-ge  and  rei>eated  bleedings 
during  the  fiist  few  days  of  the  disease  seem  to  \ye  necessary/'  was 
cai'eful  to  add  that  "  to  this  some  bounds  are  to  be  set :  for  very  j>ro- 
fiise  bleedings  occasion  a  slow  recovery  and,  if  not  absolutely  effec- 
tual, are  ready  to  prtMluce  a  chronic  rheumatism/' 

Though  the  indiscriminate  use  of  tlie  lancet  was  ctmdemned  by 
many  aljle  obseiTers,  such  as  Heberden,  Fowlpr,  Latham,  and  others, 
bleeding  continued,  till  well  on  in  this  century,  to  \)g  the  sheet-anchor 
in  tlie  treatment  of  acute  rheumatism. 

**In  undertaking  the  treatment  of  acute  or  subacute  rheumatism, 
whether  we  view  the  inflammJ^to^y  state  of  the  aponem^itic  mem- 
branes as  primary  and  idiopathic,  or  secondary  and  symptomatic,  it 
is  necessary  in  the  first  instance  to  adopt  the  antiijhlogistic  method 
of  treatment,  and  to  can*y  it  on  with  some  degree  of  energy,  and  to  a 
considerable  exttMit. 

"The  different  branches  of  the  antiphlogistic  regimen  requisite  in 
the  treatment  of  rheumatism  are  blood-letting,  general  and  k)cal,  the 
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onal  employment  of  cathartics^  the  occasional  employment  of 
emetics,  especially  Urtar  emetic,  the  use  of  diaphoretics,  and  the  use 
of  revellents. 

**  First.  General  blood-letting  in  order  to  be  beneficial  ought  to 
be  performed  early  in  the  disease,  and  carried  to  a  considerable  extent, 
...  It  should  l>e  carried  at  first  to  twenty  or  twenty-five  or  thirty 
ounces  at  once  if  pcisniblo;  and  within  twenty-four  houi-s  to  as  much 
more. 

*•  Seaiwfhf.  The  iuHuenee  of  ^^eoeral  lilocHl-letting  must  bo  aided 
by  the  conjoined  operation  of  varioiiH  adjuvants.  Full  vomiting  pro- 
duced by  ipecacuanha  and  antimony  is  in  the  majority  of  cases  requi- 
site ;  and  complete  evacuation  of  the  lx>wels  by  eccoprotics  and  even 
cathartics  is  tpiite  indispensable. 

"  Thirdly.  It  is  of  the  utmost  im]K>rtance,  in  attempting  the  thor- 
ough removal  of  rheumatic  pains,  to  conjoin  with  blood-letting,  or 
after  its  use,  the  administration  of  full  doses  of  tartrate  of  antimony. 

'*  Ftmrthhf,  It  is  of  gi^at  moment,  if  the  bowels  have  been  previ- 
ously w*ell  opened,  t*»  exhibit,  after  the  first  blood-letting,  an  opiate 
of  forty  or  lifty  minims  of  the  solution  of  muriate  of  niorphia;  or  if 
the  bowels  have  not  been  freely  moved,  to  effect  this  indication,  and 
ke  a  second  bliMnl-letting,  and  after  tliis  to  administer  the  opiate, 
liich  may  either  l)e  given  alone  or  conjoined  with  antimony."  So 
wrote  Dr.  Craigie  in  1840.  In  that  year  appeare<I  also  Bonillaud's 
*  Traits  CHuicpie  dn  Rhumatisme  Articulaire/*  in  which  the  treat- 
ment by  bleeding  a*ttp  i^ttr  (ttitp  was  adv<x'Ht<'d  with  cliMrneteristic 
ability  and  energy. 

To  Bouillaud,  indeed,  belongs  the  L-re-dit  of  hiiving  systt^miitized 
this  mode  nf  treatment.  The  full  extent  of  his  credit  iu  this  raspect 
is  not  generally  recognized.  Previous  to  his  time  the  practice  of 
phlelx>tomy  vn\B  wanting  in  metlifxi.  To  take  so  many  ounces  of 
bhx>d,  and  t4»  I'epeat  the  ojx* ration  in  one,  two,  or  more  days,  was  all 
the  recommendation.  Bouillaud  insisted  that  there  should  not  be 
too  long  an  interval  Imtw^een  the  iliflTerent  bleedings^that  the  second 
slinuld  Ix*  ha*l  recf>urse  to  before  the  effects  of  the  fii^t  had  fully 
passeil  off,  and  the  thinl  l>efore  the  Tienefit  of  the  second  was  lost. 
That  is  wliat  he  mejint  by  his  recommendation  to  bleed  coup  snr 
€^yp.  It  was  the  fn^iuent  repetition  of  the  operation,  rather  than 
the  quantity  of  blood  taken,  which  formed  the  characteristic  feature 
of  his  mode  of  treatment.  If  the  pathological  views  which  then  pre- 
yaile<l  were  correct,  and  if  bleeding  w*ere  the  important  therapeutic 

nt  w  hich  it  was  believed  to  be,  there  can  be  no  doubt  that  Bouil- 
Taud*s  idea  w?is  therapeuticidly  sound.     No  single  dose  of  any  remedy 

d  stop  a  disease  like  acnto  rheumatism.  It  wTaild  have  t*>  1ki 
Vol.  11,-16 
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rei>eated  from  time  to  time;  and  to  get  its  full  beneficial  eflfe^t  the 
cond  dose  would  have  to  be  given  before  the  tirnt  had  <]uit6  ceased 

act.  Bouillaud's  merit  consists  in  haviug  applied  this  somid 
therapeutic  ride  to  the  practice  of  phlelxjtomy. 

About  the  middle  of  this  century  the  practice  of  phlebotomy  and 
the  pathological  views  on  which  it  was  f<^unded  were  vigorously  as- 
sailed. Facts  tended  to  show^  that  patients  recovered  more  [quickly 
and  satisfactorily  when  they  w^^re  not  Viled  than  when  they  were. 
This  was  noted  in  acute  rheumatism  as  in  other  acute  diseases.  The  ' 
ra]»id  accumidiition  of  sneli  facts  produced  a  marked  reaction  against 
the  old  mode  of  treatment,  and  within  twenty  yearn  of  the  tinie  that 
Bouiliaud^s  book  appeared,  the  itractice  of  bleeding  in  fw*ut4^  rheu- 
matism was  all  l)ut  abandoned.  Other  remedies  besides  bleediDg 
were  used  to  aUay  the  inflammation. 

Punjadve^  were  at  one  time  a  good  deal  used.  Those  most  in 
vogue  were  the  saliuei  chiefly  the  sulphatiz's  of  magnesia  and  sodn. 
Calumel  was  also  thus  employed,  especially  by  Latham,  and  with 
results  which  gave  satisfaction. 

UinphomtivH,  especially  ipecacuanha  and  antimony  in  combination 
with  opium,  have  been  at  all  times  much  used.  Dover *s  powxler  has 
enjoyed  a  s|>ccial]y  high  re]>ut4iti(m.  Keferring  to  it  Cnllen  aays : 
**  Notwithstanding  what  I  said  in  favor  of  venesection,  I  must  own 
that  I  never  saw  a  cure  very  (quickly  expedited  by  venesection  alone, 
in  the  cure  of  any  Wolent  case  of  the  disease;  for  the  disease  is  liable 
to  linger,  and  continue  for  a  long  time,  and  to  pans  into  a  chronic 
state.  The  Dover^s  [>owder  gives  us  an  opportunity  of  more  effec- 
tually and  more  safely  curing  the  disease  than  by  bleeding  alone," 

Opiftm  alone,  except  as  a  diaphoretic,  w^as  condemned  by  Cullen; 
but  has  had  much  said  in  its  favor  in  more  recent  times  by  Corrigan, 
Trousseau,  and  othei-s. 

Cinchona,  and  its  alkaloid  quinine,  have  at  difTerent  times  had 
tlieir  claims  to  favorable  consideration  presseii  Morton  was  the  fii'st 
to  use  cinchona  in  acute  rheumatism,  Cullen  gave  the  great  weight 
of  his  authority  against  it.  He  regarded  its  emijloyraent  as  "abso- 
lutely improtier  and  miinifcstly  hurtful"  ex<H^pt  in  cases  in  which  the 
[liuile  stage  had  Iw^eu  subdued  by  IJet^ding  and  otlier  measures,  and 
in  which  the  ailment  threatened  to  l>ecome  periodic.  Hay  garth,  who 
first  used  it  on  the  recommendation  of  Dr.  Fothergill,  bronght  for- 
w*ard  much  testimony  in  its  favor.  George  Fordyce  used  it  e*^rly  and 
freely.  Its  alkaloid  (piinine  was  at  one  time  freely  used,  especially  \ 
in  France.  A  suspicion  that  it  gave  rise  to  cere!»ral  symptoms  and 
dangers  prevented  many  from  trying  it,  notwithstanding  the  strong. 
recommendations  of  Briquet,  Monneret,  and  othei-s, 
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Grarrod  tried  to  revive  this  treatment  in  a  modified  form.  He  gave 
tLe  quinine  along  with  carbonate  of  potaasium— five  (covins  of  the 
former  and  thirty  ji^'aius  of  the  latter,  every  four  horn's  "until  tlie  joint 
affection  and  febrile  diHtiirbance  have  completely  abated."  The  bene- 
fits which  be  claims  for  this  plan  are  its  gi*eat^r  efficacy,  a  diminished 
tendency  to  relapse,  and  a  more  satisfactory  convalescence. 

Colchiatm  has  l>een  much  used  in  the  treatment  of  rheumatism; 
but  there  is  no  valid  eWdence  of  its  exercising  any  lieneticial  action. 
Garrod,  wlio  regards  its  power  to  sulxlue  gouty  inflammation  as  be- 
yond doubt,  says  that  **it  iKJSsesses  no  influence  in  checking  the 
progress  of  rheumatic  fever.''  To  give  relief  to  the  pain  of  rlieuma- 
tism  it  rw|uire«  to  be  given  in  quantity  large  enough  U\  cause  depres- 
sion of  the  heart's  action;  and  that  is  a  condition  which  ciinuot  safely 
be  inducoil  in  the  course  of  an  ailment  which  tends  specially  to  fiffect 
the  heart. 

Guaiac'um  has  long  enjoyed  considerable  reputation  as  a  remedy 
in  rheumatism.  Originally  introduced  by  Dr.  Dawson,  it  found  its 
chief  advocate  in  Fowler,  who  regarded  it  as  useful  in  all  stages  of 
the  dis<^*ase.  It  is  nowadays  prescrilied  chiefly  in  the  chronic  form. 
Any  good  efi'ects  which  it  produces  are  probably  due  to  ita  stimulant 
action  on  the  skin. 

Nitrate  of  pafamum  was  at  one  time  a  good  deal  used  as  a  diuretic 
ind  refrigerant  in  febrile  ailments.  Brocklesby  recommended  it  in 
Rfccute  rheumatism.  He  gave  as  much  as  two  drachms  dissolved  in 
some  diluent  three,  four,  or  five  times  a  day.  Given  thus,  there  was 
got  both  a  diaphoretic  and  diuretic  action.  This  tre^itraent  was  re- 
vived by  Dr.  Basham,  who  not  only  gave  the  nitre  internally,  Imt 
also  applied  it  locally  to  the  inflamed  joints.  The  results  of  this 
treatment  seem  to  have  l)een  as  gocnl  as  those  of  any  other. 

Other  remedies,  aconite,  veratrine,  digitalis,  actfea  racemosa^  etc., 
have  enjoyed  a  [)asstng  reputation,  and  had  their  claims  ailvoiyited 
by  different  obHervers.  But  not  one  of  them  has  stootl  the  tests  of 
time  and  investigation. 

About  the  time  that  bleeding  went  out  of  fashion,  new  views  began 
to  Ix*  cntcrtainetl  reganling  the  pathohigy  of  rheumatism.  This  was 
all  but  inevitable.  If  bleeding  was  wrong  the  pathological  view  on 
which  that  treatment  was  fcmnded  was  alst*  likely  to  be  erroueous. 
If  t*:)  t'lke  blfM>d  not  only  did  no  good»  but  even  did  positive  harm, 
^en  were  there  grave  reasons  for  questioning  the  soundness  of  what 

generally  believed  rf*gartling  the  nature  of  rheumatism.  Doidits 
were  started,  investigation  was  stimulated,  the  8ym[>t<^ms  of  the  mal- 
a*ly  were  subjected  to  fresh  scrntiny,  the  opinions  of  the  older  writers 
were  regarded  with  a  healthy  scepticism,  and  by  and  by  new  views 
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began  to  be  ventilated.  The  question  began  to  be  discussed  whether 
rlieumatie  inflammation  wan  not  altogether  |>eeiiliar,  and  due  to  some 
special  poison  circulating  in  tlie  blood,  rather  than  to  the  operation 
of  cold.  The  acid  condition  of  the  secretions  attracted  early  and 
prominent  attention,  and  was  regarded  as  a  iiosnible  cause  of  the 
rheumatism.  Prout  matle  the  definite  suggesti^m  that  lactic  acid  was 
the  rheumatic  poison.  Ably  advocated  hy  Todd,  Fuller,  and  others, 
this  view  was  soon  generally  acce|ikMl,  at  least  in  Great  Britain.  Al- 
tt?red  Wews  of  causation  led  to  altered  treatment.  If  lactic  acid  were 
the  rheumatic  poison  it  was  plain  that  the  i)roper  ti^eatment  was  to 
l)romote  its  elimination  and  to  counteract  its  effects. 

"It  is  prol)able  that  the  utntirim  morhi  m  rheumatic  fever  is  lM*tic 
acid  or  some  analogous  agent.  We  know  tliat  the  natural  emunctory 
of  this  is  the  skin.  Many  chemiHts  maintain  that  it  will  also  escape 
by  the  kidneys;  and  if  it  ever  dries  so,  perhajjs  this  is  more  likely 
during  rheumatic  fever  than  at  any  other  time. 

**  Again  since  \4tiat4^d  digcstitm  is  apt  to  pr<»duce  it  in  undue  quan- 
tity, anil  it,  therefore,  is  formeil  abundantly  in  the  Htmnach^  there  is 
every  reason  to  think  a  certaiij  proportion  of  it  may  be  carried  off 
thnnigh  the  alimentary  canal.  The  indications  are,  then,  to  prfunote 
the  action  of  the  skin,  the  kitlneys,  and  tlic  bnweb;  to  use  antacid 
remedies ;  and  to  give  large  fpiantities  of  fluid  f<ir  the  free  dilution  of 
the  mnlenm  marhi,  and  to  aupj*l>^  the  waste  caused  by  the  drainage 
from  diaphoresis  and  diuresis''  (Todd). 

The  acid  theory  naturally  led  to  alkaline  treatment*  and  that  con- 
tinund  till  very  recently  to  lie  the  treatment  for  rheumatism.  **  If  the 
mutvrlm  morbi  be  indeed  an  acid  or  an  acidulous  compound — if  it  be 
lactic  acid»  for  iusbince,  as  there  are  cogent  reasons  for  believing  it 
t4j  be— then  will  it-s  neutralization  Iw  effected,  its  irritative  propert}- 
prolmbly  diminished,  and  its  elimination  promoted,  by  a  free  exhibi- 
tion of  alkalies  and  neutral  salts**  <Fuller). 

The  alkaline  Raits  chiefly  used  have  lM:^en  the  Incarbonate  and 
ptate  of  pot4Lssium»  given  in  the  dc^se  of  tifteen  to  thirty  grains 
every  three  or  four  houi-^.  The  eWdence  adduced  by  Fuller,  Garrml, 
Busham  and  others  in  support  of  this  treatment  is  suflicient  to  dem- 
onstrate its  sui>enority  over  any  which  preceded  it.  But  the  sanguine 
anticipations  of  its  earlier  advocates  have  not  been  realized;  for  it 
hue  been  found  in  practice  that  alkalies  may  bo  given  so  as  to  render 
the  urine  alkaline  without  diminishing  tlie  joint  pain  or  allaying 
the  fever. 

As  time  advanced  and  facts  accumulated  it  became  cvide*nt  that 
the  alkaline  treatment  did  not  materially  shoHen  the  natural  duration 
of  acute  rheumatiam,  or  decidedly  diminish  the  tendency  to  heart 
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complicationB — the  two  atlvantij^es  which  have  bt'<>u  sjieeially  claimed 
for  it. 

We  have  akeadj  seen  that  the  theory  on  which  that  treatment  is 
ba^ed  is  imteriablo,  and  that  lactic  acid  is  not  the  rheumatic  poiaon^ 
but  only  one  oi  the  results  «>f  the  rheumatic  i>rocess. 

The  theory  on  which  the  alkaline  treatment  was  founded  being 
errrmeous,  we  are  not  surprifted  to  find  that  treatment  fail  to  proihice 
the  good  results  which  its  early  advcx'ates  auticipat+nl.  • 

Imjiressed  with  a  sense  of  the  failui*e  of  this  m<xle  of  treatment 
physicians  looked  alM>ut  for  something  Ijetter.  Owen  Rees  used  lemon 
juice,  and  g<jt  from  it  results  which  were  at  leiist  fjus  gooil  wa  those 
which  followed  the  administration  of  alkalies.  Some  gave  up  all 
me^licinal  treatment  and  sifnply  kei>t  the  patient  warm  in  iieil,  gave 
him  a  light  simple  diet»  and  administered  some  placebo.  Dr.  Flint 
published  in  18G3  an  account  of  thirteen  cases  treated  on  this  plan 
with  gfxxl  results.  Two  years  later  an  ecjually  go<Ml  report  was  given 
by  Dr.  Sutton  of  forty-one  cases  treated  in  (iuy's  Hospital  and  which 
got  medicinally  only  mint  water. 

This  exiM3ctant  plan  of  treatnient  was  adopted  by  many  with  re- 
Bulta  as  satisfactory  as  those  got  from  more  active  measures. 

•*I  am  quite  certain/*  says  Sir  Alfred  Garrod,  "that  many  casea 
even  of  severe  rheumatic  fever  get  rapidly  well  without  the  admin- 
istration of  drugs;  ami  im  simply  colored  or  camphor  water  the  im- 
provement is  often  so  quick  and  satisfactory  that  had  not  the  nature 
of  the  treatment  been  known  great  virtue  would  surely  have  been 
ascrilied  to  it." 

This  expectant  plan  of  treatment  is  really  that  which  was  recom- 
mended and  practised  by  Sydenliam  in  the  later  part  of  his  career. 
To  treat  a  patient  by  mint  water,  is  practic*ally  the  same  a«  ti'eatiug 
him  by  whey,  which  Sydenham  did  two  hundreil  years  ago.  It  is 
euriomi  to  find  the  physicians  of  the  nineteenth  century  going  back  to 
the  sam*^  jdan  of  treatment  which  wa,s  rec!ommend«Hl  by  the  father  of 
English  medicine  in  the  seventeenth* 

Dr.  Russell  Reynolds,  dissatistieil  with  the  alkaline  treatment, 
tried  in  acute  rheumatism  a  remedy  which  had  proved  serWceable  in 
ftome  for:n8  of  spreading  inflammation,  the  tincture  of  muriate  of  troo. 
His  results  were  as  gocnl  as  those  got  by  any  other  treatment ;  though 
his  4'asr*H  are  too  few  to  W*  of  stitistical  value. 

Dr.  Herb<>rt  Da  vies.  reWving  an  old  practice,  had  recourse  to  free 
blistering  of  the  inflamrnl  jointti,  with  very  satisfactory  results. 

Such  are  the  chief  remedial  mojisures  which  had  l»eeu  adopted  in 

the  treatment  of  ai^ute  rheumatism  up  to  the  year  1876.     Antiphh>- 

^tie  treatment,   the  alkaline  treatment,  and  ex|iectant  treatment^ 
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are  the  only  ones  which  have  met  mth  anything  like  general  ap- 
proval 

Antiphlogistic  treatment  was  practised,  not  Ijeeau^e  of  the  pnived 
excellence  of  itn  resnlta — for  two  hnndred  years  ago  these  were  re- 
garded as  niisatisfiictory  by  Sydenham,  and  have  fre^piently  since  then 
been  called  in  question  by  others,  ]>ut  IxM-ause  such  treattnont  was  the 
legitimate  onteome  of  the  view»  then  held  regarding  the  nature  and 
mode  of  4>roduetion  of  rheumatism. 

The  alkaline  treatment  was  adopted^  not  bwanse  it  has  been  proved 
to  be  specially  fxmeficial,  bnt  because  sm'h  treatment  was  a  thera- 
f>eutic  seqnence  of  the  generally  accepted  acid  theory. 

The  expectant  treatment  was  tlie  practical  expression  of  the  opin- 
ion which  had  gradually  been  gaining  grnuutl»  that  the  results  of  the 
alkaline  treatment  were  not  satisfactory.  It  succeeded  the  failure  of 
the  alkaline  treatment  in  the  nineteenth  century,  juHt  as  in  the  hands 
of  Sydenham  it  succei^ded  the  failure  of  the  antijihlogistic  treatment 
in  the  seventeenth. 

A  stutly  of  the  natural  history  of  acute  rheuumtism  led  us  to  the 
conclusirm  tJiat  tlie  disease  is  of  mirusmatic  origin,  and  that  the  poison 
which  gives  rise  to  it,  thougli  s]w^citically  distinct,  is  generally  allied 
tn  that  which  causes  ague.  Tlie  ague  pnisrm  is  a  minute  paiTisitic 
organism  which  (intis  the  niduM  necessary  to  its  reproduction  in  the 
!>I(»ad  of  man.  Its  morbid  action  and  the  sympt^^ms  U)  which  it  gives 
rise  are  a  result  of  this  repr<Hlnrti«>n.  The  rheumatic  poison  is  a 
minute  panisitic  organism  wliich  linds  its  nidus  in  the  muscles  and 
fibrous  sti^ctures  of  the  joints  and  of  the  lieart,  and  the  symptoms 
of  at^ute  rheumatism  result  from  its  reproduction  iu  them. 

The  adoptinn  of  this  view  of  the  cansatinu  oi  rheumatic  fever 
o[)ened  up  a  new  field  of  tliera[ientic  research — and  a  liofieful  one 
too;  for  of  all  diseases  malarial  fever  is  that  over  wliit-h  drugs  exer- 
cise most  control.  Quinine  cures  ague.  That  is  one  of  the  best  es- 
tablislied  facts  in  the  practice  of  medicine.  Rheumatic  fever  l>eing 
similar  in  nature  and  mode  of  pnxluction,  there  might,  nay  there  ■ 
ought  to,  be  some  drug  capal)le  of  aiTcstiug  its  course  as  quinine 
arrests  the  course  of  an  ague.  That  is  the  line  of  therapeutic  reaeaioh 
which  the  miasmatic  theory  of  rheumatism  opened  up, 

A  striking  fact  in  the  natural  history  of  the  mahirial  fevers  is  that 
the  trees  which  provide  their  cure  grow  best  in  countries  and  locali- 
ties in  which  these  fevei^s  mostpn>vail;  nature  seeming  to  produce 
the  remedy  under  climatic  conditions  similar  to  those  which  produce 
the  disease. 

In  rheumatism  a  lowdying.  damp  locality  and  a  temperate  climate] 
present  the  couditions  most  favorable  to  its  occurrence.     Looking  1 
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about  for  a  plant  or  tree  which  most  flourishes  under  such  conditioua, 
that  which  most  naturally  presented  itself  was  the  willow— the  various 
species  of  salix.  Among  the  Salicaceap,  therefore,  a  remedy  for  rheu- 
matism was  sought*  The  bark  of  most  willows  coutaiua  a  bitter  prin- 
ciple called  salitnu.  This  seemed  exactly  what  was  wanted.  If  the 
miasmatic  theory  of  rheumatism  were  correct  it  seemed  not  improb- 
able that  salicin  might  exercise  on  the  rheumatic  poison  the  same 
destructive  aetiou  that  quinine  exercises  on  the  poison  of  ague,  and 
might  thus  cut  short  the  course  of  rheumatic  fever.  It  was  accord- 
ingly tried.  The  results  exceeded  all  expectation.  It  was  in  1874 
that  the  obsen'ations  were  l>egUTi ;  and  early  in  1^70  the  results  were 
^iven  to  the  ]>rofessiou.     They  were  thus  summed  up : 

'1,  We  have  in  salicin  a  valuable  remedy  in  the  treatment  of 
acute  rheumatism. 

**  2,  ThB  moi-e  acute  the  erase,  the  more  marked  the  Ijenefit  produced, 

"3,  In  acu)e  cases  its  beneficial  action  is  generally  apparent  within 
twenty-fnur,  always  within  forty -eight,  hours  of  ita  administration 
in  sufficient  dose. 

"  4.  Given  thus  at  the  commencement  of  the  attack,  it  seems  some- 
times to  arrest  the  course  of  the  malady  as  eflfectively  aa  quinine 
cures  an  ague,  or  ipecacuanha  a  dysentery. 

""o.  Belief  of  pain  is  always  one  of  the  earliest  effects  protluce»d. 

*•  6.  In  acute  cases,  relief  of  pain  and  a  fall  of  temperature  gener- 
ally occur  simultaneously*'  (Maclagan). 

\Miile  these  observations  on  salicin  were  l)eing  made,  Kolbe,  hav- 
ing discovered  a  method  of  manufacturing  salicylic  acid  (originally 
prepared  from  salicin)  from  carb<ilic  acid,  was  l>ent  on  iinding  some 
use  for  it.  First  trieil  l>y  surgeons  as  an  antiseptic,  it  was  also  fi-eely 
experimented  with  by  physicians  in  all  sorts  of  disc^ases,  but  chiefly 
in  those  attended  by  fever.  Its  febrifuge  properties  were  soon  recog- 
mze<l,  and  much  that  was  favorable  hoi>ed  from,  and  reported  of,  its 
action  in  typhoid  fever,  diphtheria,  erysijielas,  pymmia,  etc.  But  it 
was  soon  seen  that  the  disease  in  which  it  did  most  good  was  acute 
rheumatism. 

Early  in  1876,  Strieker  and  Riesa  published  a  most  favorable  ac- 
. count  of  their  experience  of  its  employment  in  that  disease.  Their 
Ifesulta  were  quite  in  accordance  with  those  got  from  salicin. 

Tlie  conclusions  at  which  he  had  arrived  are  thus  formulated  by 
Strieker : 

•1.  Salicylic  acid  appears  to  be  a  rapid  and  radical  remedy  in 
^noent  cased  of  genuine  acute  rheumatism  of  the  joints. 

'2,  li  is  not  injurious  to  the  human  organism  when  administered 
hour  in  doses  varjing  from  7^  to  15  grains. 
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**  3.  It  can  be  given  in  these  doses  for  a  longer  time  to  yoang  aadi 
strong  imlividmils  than  to  the  old  and  feeble. 

**4*  In  the  latter  it  produces  toxic  symptoms  more  readily  than 
in  the  ftirmer, 

**5.  The  toxic  symptomB  vary  in  degi*ee. 

**6.  Those  most  commonly  met  with  are  noises  in  the  ears,  diffi- 
culty of  hearing,  and  diaplioresis;  when  these  occur  the  administra- 
tion of  the  medicine  shuuld  be  discontimied. 

"*?,  If  salicylic  acid  be  found  to  fully  answer  the  expectations 
entertained  regarding  it,  the  internal  administration  of  a  certain 
quantity  may  be  exi>ected  to  i^reveot  the  occurrence  of  fresh  att^icks 
in  hitherto  unaffected  joints,  and  also  secondary  inflammation  of 
serous  membranes,  especially  the  endocardium, 

**  8.  To  ])revent  relapse,  the  medicine  must  be  continued  in  smaller 
doses*  for  some  days  after  the  tel-mination  of  the  main  treatment. 

"9.  Salicylic  acid  is  of  doubtful  utility  in  chronic  articular  rheu- 
matism* 

"10,  It  is  not  likely  to  l>e  of  use  in  gonorrhaml  or  diarrhoeal 
rheumatism,  or  in  the  polyarthritis  attending  septictemia." 

Kesults  so  striking  could  not  fail  to  attract  attention.  The  new 
drugs  wero  eagerly  tried;  observations  were  made  ou  all  hands;  the 
journals  in  England,  Germany,  France,  and  America  contained  nu- 
merous reports  of  cases  of  acute  rheumatism  treated  by  sahcin  and 
salicylic  acid,  and  very  soon  it  became  a  matter  of  general  ac^knowd- 
edgment  that  these  drugs  possessed  in  a  remarkaV)le  manner  the 
power  of  shortt^ning  the  duration  and  controlling  the  coui"se  of  that 
disease. 

In  the  year  ff>llowing  that  in  which  this  methml  of  treatment 
was  brought  under  the  notice  of  the  profession,  the  leading  medi- 
cal journal  in  England  thus  referred  to  the  subject:  "There  are 
few  practitioners  who  have  reported  themselves  as  disappointed  in 
the  use  of  this  drug ;  or,  to  put  it  at  once  strongly  and  carefully, 
more  disappointed  than  in  the  use  of  quinine  for  ague.  There  hiis 
D<it  l)een,  in  fact,  such  a  consensus  of  medical  opinion  on  any  thera- 
peutic question  for  many  years,  as  on  the  power  of  this  drug  in  one 
form  or  other  to  cure  rheumatic  fever"  H^itcet), 

The  experience  accpiired  during  the  years  that  have  elapsed  since 
then  has  amply  confirmed  the  favorable  conclusions  drawTi  from  the 
earlier  ol>sen*ations,  and  salicin  and  salicylic  acid  are  now  universally 
regarded  as  the  remeilies  for  acute  rheumatism.  The  evidence,  in- 
deed, is  now  so  overw  hehning  that  no  one  calls  in  question  the  efficacy 
of  these  dnigs,  or  their  power  to  arrest  the  courne  of  that  disease. 
To  get  the  full  beneficial  etlect^  the  drug  should  be  given  in  full  and 
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frequent  doae— Wenty  to  thirty  grains  every  hour  till  the  tempera- 
ture falls  and  paiu  is  materially  diminished*  It  will  generally  be 
funnd  that  when  the  dnig  is  given  in  this  dose,  the  pain  aud  fever 
are  materially  allayed  in  eight  or  ten  hours,  and  abolished  within 
twenty-four  hours  from  the  commencement  of  treatment.  It  reads 
like  an  exaggeration,  but  it  is  a  strictly  accurate  statement  to  say 
that  treated  thus  hy  fretjuent  large  doses  of  salicin  or  salicylic  acid 
the  symptoms  of  rheumatic  fever  (pain  and  fever)  are  more  completely 
relieved  in  twelve  hours  than  under  the  old  forms  of  treatment  they 
used  to  be  in  three  weeks, 

The  rapidity  with  which  the' cure  is  effected  def>end8  on  the  dose 
given;  and  the  necessity  for  giving  the  drug  in  full  and  frmjuent  dose 
cannot  be  too  strongly  insisted  ou.  Salicin  and  salicylic  acid  are 
rapidly  eliminateil  froiu  the  system,  and  only  by  giving  them  in  full 
and  fiecpient  dose  can  their  action  be  kept  up.  In  the  early  years 
of  this  treatment  many  eases  were  reported  in  which  these  dnigs 
failed  to  effect  a  cure.  The  failures  were  generally  attributable  to 
the  inade<iuacy  of  the  dose  given.  To  give  five  or  teu  grains  of  salicin 
or  salicylic  acid  every  four  or  six  hours  is  to  do  injustice  both  to  the 
patient  and  to  the  dnig*  Large  and  fi^iuent  doses  are  necessary — 
thirty  grains  every  hour  till  pain  is  relieved  and  temiierature  falls, 
after  that  the  iutenal  between  the  doses  may  1m>  widf^ned.  But  to 
guard  against  a  recurrence  of  the  symptoms  it  should  continue  to  be 
administered  for  ten  or  twelve  days  after  all  j^ain  has  ceased. 

It  is  marvellous  how  speedily  the  symptoms  decline  under  this 
treatment.  Relief  of  pain  is  the  first  indication  of  improvement,  and 
this  is  generally  niarketl  l>efore  an  ounce  of  the  drug  has  been  con- 
Bume<l,  often  l»efi»re  half  that  quantity  has  been  taken.  It  takes 
about  an  ounce  of  salicin  or  salicylic  acid  to  completely  allay  the 
acute  symptoms,  and  the  sooner  this  is  got  into  the  system  the  better. 
The  ca.ses  are  few  in  which  that  quantity  may  not  be  given  and  pain 
and  fever  abolished  within  twenty -four  houi^s  of  the  commencement 
of  treatment ;  in  many  cases  this  residt  is  got  within  twelve  hours. 
80  rapid  is  the  cure  that  it  is  often  difiicult  to  keep  the  patient  in 
bed  for  more  than  hvo  or  tliree  days.  He  should  never  be  allowed 
to  get  up  witliiu  a  week;  for  no  matter  Iiow  conifiletely  the  pain  and 
fever  may  lie  abolished,  it  must  be  l>orne  in  mind  that  the  structures 

the  joints  have  been  inflamed,  and  do  not  at  once  resume  their 
normal  tone  on  the  decline  of  the  inflammation;  time  must  be  given 
for  the  effects  of  the  inflammation  to  paas  off  and  the  inflamed  struc- 
tores  to  return  to  their  natural  condition. 

The  following  cases  illustrate  the  good  effects  of  the  salicyl  com- 
pounds : 
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Case  I. — A  girl,  aged  16;  never  had  rlieiimatism  before.  Waa 
quite  well  on  April  r2th,  187G.  On  the  13th  felt  out  of  gorts»  and  had 
a  geneml  feeling  of  cold,  with  some  pain  in  the  limbs.  On  the  14th 
the  pains  inereasod,  and  toward  evening  got  very  bad.  She  got  up 
on  the  loth  and  went  about  hh  usual,  sayiug  nnthing  to  any  one  alHiut 
her  paiDS,  which  were  severe  in  both  arms  and  legs,  (in  the  l(5th 
she  got  np,  but  was  obligetl  to  go  back  to  bed. 

Ai>rii  Ititli,  rv^p.:  Lies  in  Iw'^tl  unable  to  move,  and  every  now  and 
then  screaming  with  jiaiu.  The  back,  shoulders,  elbows,  wrists^ 
knees,  and  ankles  are  all  the  **eat  of  severe  pain,  lait  the  knees  and 
ankles  are  most  C(>nii*liiined  of.  All  these  joints  are  slightly  swollen, 
and  so  exquisitely  tendei"  that  the  least  t€)uch  or  movement  causes 
her  to  scream.  Has  no  ]min  in  chest.  Skin  hot,  not  |>erspiring; 
tongiie  moist  and  furred;  urine  scanty,  high  colored,  and  loatled  with 
pink  urates.  Has  a  soft  bhnviug  nuirmur  with  first  sonnd,  loudest 
at  apex,  but  audil4e  over  whole  heart.  Pulse  112,  respirations  20, 
tenii>erature  103. H.  To  have  fifteen  grains  of  salicin  every  hour  till 
three  jjowd*  rs  are  taken,  antl  then  one  every  two  houi-s. 

17th,  wuitv:  Wandered  at  times  during  the  night,  but  had  rx'ca- 
sional  short  snatehes  of  sleep.  Pain,  es|)eeially  in  ankles  and  knees, 
is  still  severe,  but  not  nearly  80  bad  as  yesterday.  Can  move  the 
right  h%  a  little,  and  does  not  comi>lain  whf^n  the  joints  ai-e  touched. 
Indeed  she  allows  them  to  be  ju'ctty  firmly  grasped  without  com- 
]»laining ;  y  esterdav'  the  least  touch  made  her  scream.  Tongue  fun^ed ; 
skin  moist,  and  i>erspiration  acid.  Urine  scanty  and  high  colored; 
bowels  ciinliued,  Cardiac  blow  is  softer  in  character,  and  precedes 
as  well  as  aecoin panics  the  first  sound  at  the  ai>ex.  Still  heard  over 
whole  heart,  l»nt  not  so  distinctly  as  yesterday.  Pulse  *J(i,  respira- 
tions 2B,  tem])eratore  102.8".  Has  had  eight  powdei-s,  equal  to  120 
grains  of  salicin.     To  continue  to  take  fifteen  grains  every  two  houiB. 

18th,  mam:  Had  a  go*)d  night,  frcH^  frt^m  pain.  To-day  feels  quite 
well.  Has  no  pain  in  any  *>f  the  joints  and  can  move  the  limbs  with- 
out more  discomfort  than  what  is  caused  by  a  slight  feeling  of  stiff- 
ness in  the  knees.  Tongue  cleaning;  skin  natural.  Pulse  72,  bai^ly 
perceptible,  res|>irations  21),  temjverature  99. 6 \  Has  had  eighteen 
powdei^s,  equal  t-o  270  grains  t>f  salicin. 

19th:  Slept  well;  is  free  from  pain,  and  feels  quite  well.  Wishes 
to  get  up.  Tongue  clean;  skin  natural;  bf)welH  moved:  urine  abun- 
dant, of  pale  amber  color.  Pulse  70,  feelde,  iiTegular,  resi>irations 
20,  t^emperature  98.2".     Has  had  in  all  405  grains  of  salicin. 

The  cardiac  blow  remained,  but  gave  rise  to  no  subjective  phe- 
nnmena«  There  was  no  return  of  the  rheumatism.  She  went  on 
with  the  salicin  for  a  fortnight. 

Bapid  as  was  the  cure  in  this  ease^the  pain  having  been  prac- 
tically abolished  witliiu  twenty-four  hours,  and  the  temperature 
brought  to  tlie  normal  within,  at  the  most,  sixty  hours  of  the  time 
that  treatment  commenced— it  would  probably  have  been  still 
rapid  had  the  salicin  been  given  in  the  full  dose  in  which  I  now 
ministt^r  it.     At  the  time  that  Margaret  T 'a  case  occurred  (April 
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1876)  the  present  certainty  re^^ardiug  the  safety  a«  well  as  the  deai- 
rability  of  large  doses  had  ont  lieen  attained.     To  such  a  case  m-cur- 

ring  now  I  would  give  double  the  dose  which  Margaret  T got; 

and  probably  ^qtli  a  moi-e  rapid  result,  as   in  the  following  case, 
which  liore  a  close  resend>hince  to  hers : 


Case  II, — A  girl,  aged  17 ;  had  always  enjoyed  gorKl  health.  With 
til©  exception  of  ineusles  and  scarlatina  in  childhof>d  never  had  any 
ailment 

On  May  26th,  1878,  she  felt  out  of  sorts  and  had  such  aching  in  the 
limbs  that  she  did  not  leave  the  house.  On  the  following  day  she 
was  worse  and  toward  night  got  very  bad* 

May  2Hth :  Lies  in  bed,  unable  to  move,  the  least  effort  to  do  so 
eausing  intense  pain,  and  making  her  scream.  Has  anxious,  pained 
expressiim.  The  knees  and  wrists  are  most  painful,  but  the  ankles, 
right  shfvulder,  and  nock  are  also  cora[)laiued  of.  The  affected  joints 
are  a  little  swollen,  and  exquisitely  tender;  except  over  the  wrists, 
there  is  no  redne^ss  of  the  surface.  Tongue  moist  and  furrt^d*  Skin 
hot  and  i>ers[iiriug;  bowels  moved  by  medicine;  urine  scanty,  and 
liiade<l  with  urat'<^s.  Hearts  sound  normal.  Pulse  112,  respirations 
22,  temperature  103  '.  To  have  thirty  grains  of  sahcin  every  hour  till 
decidedly  relieved. 

She  began  to  t^ike  the  medicine  as  6  P.M.,  was  then  in  great  pain. 
She  felt  easier  after  the  third  powder,  and  after  the  fifth  (taken  at 
10  P.M.)  was  so  decidetily  relieved  that  she  fell  asleep.  Her  mother, 
who  i*emained  l>eside  her  all  night,  stated  that  she  would  probably 
have  slept  on,  \n\t  that  she  woke  her  up  t>  give  the  salirin  at  11 
o'clock,  and  at  miilnight  After  that,  she  hatl  a  powder  only  every 
second  hour. 

29th :  Has  a  pleased,  smiling  expression.  Is  quite  free  from  pain, 
except  when  the  joints  are  pressed ;  allows  one  to  grasp  them,  and  can 
move  them  without  more  than  a  feeling  of  stiffness.  Thinks  she 
would  have  slept  all  night  if  her  mother  had  not  wakened  her  to  give 
the  medicine.  Perspii*e<l  a  good  deal  during  the  night.  Skin  is  now 
covered  with  acid  ^jerspi ration;  saliva  acid;  tongue  cleaner;  pulse  88, 
respirations  20,  temperature  t^>9.H\  Hearts  sounds  normal.  Up  to 
this  time  (9:*^J  .v.M.)  has  tjiken  eleven  powders,  equal  to  l^-iO  grains 
of  salicin.     To  have  thirty  grains  every  two  horn's. 

7  P.M. :  Has  had  no  pain,  and  says  she  would  like  to  get  up, 
Comiilains  only  of  a  slight  degree  of  deafness.  This  her  motlier  no- 
ticed l>efore  the  patient  did.  Has  i>erspireil  a  good  deal;  reji^tion 
acid.  The  joints  feel  stiff  when  she  tries  to  move  them,  but  can  lie 
firmly  pressed  without  i»ain.  Pulse  76,  respimtions  20,  temperature 
98®.  Hearts  sounds  noniial.  Has  had  in  all  exactly  one  ounce  of 
salicin,  16  thirty -grain  doses. 

She  continued  to  take  the  salicin  in  gradually  diminishing  dose 
for  four  days,  during  which  she  was  kept  in  l>ed.  At  the  end  of  that 
time  she  was  allowed  to  get  up,  and  the  salicin  was  given  in  twenty- 
grain  dof^es  four  times  a  day  for  a  week  longer.  She  made  a  perfect 
reoovdry  and  had  no  return  of  pain. 
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Ill  tliia  case  the  acute  paiu  was  aholiHlied  within  six,  and  all  joint 
tenderness  within  tweuty-four,  hours  of  the  time  that  treatment  com- 
meuced.  Within  that  time,  too,  the  temperature  had  fallen  from 
IDS'"  to  the  normal  standard,  a  fail  of  five  degrees.  The  case  was  a 
very  acute  one. 

Case  HI. — A  man,  mL  30,  robust  and  well  built,  had  rheumatic 
fever  for  the  first  time  four  years  ago.  Was  then  two  months  in  bend, 
and  three  off  work. 

December  31st,  1878:  Tn^o  days  ago  was  seized  with  piua  in  the 
right  knee.  Yesterday  the  right  was  a  little  better,  I  «u t  the  left  became 
very  painful.  To-day  the  riglit  shcmhler  and  left  ankle  are  also 
affected.  Had  little  or  no  sleep  last  uight  frdni  severity  of  pain. 
Tongue  furred;  bowels  moved  by  medicine;  urine  high  cf^lored,  and 
depositing  piuk  urates;  skiu  moist;  perHpiratiuu  acid;  jmlse  100, 
respirations  22,  temi>erature  101'.  Heart  normaL  To  have  thirty 
grains  of  salicin  every  hour  ff>r  si?k  hours;  thou  every  t%vo. 

January  1st,  lH7*Jr  Felt  l>etter  after  Umr  powders,  and  by  niglit 
was  so  relieved  that  he  Hlei4  well,  wakiug  up  only  twice— on  each 
occasion  taking  a  i>owder.  Has  taken  altogether  ten  of  them,  Cijual 
to  300  grfiins  of  salieiu.  Is  tpiite  free  from  {Tain.  FeU  so  well  this 
moniing  that  he  got  up  and  dressed,  and  at  time  of  visit  was  walking 
about  tlie  house.  Was  ordei^ed  to  go  to  lied.  In  bed  is  fjuite  free 
from  pain;  but  when  walking  a1>out  the  left  knee  and  ankle  hurt, 
8k in  covered  with  acid  i>erspiratiou :  urine  less  scanty,  of  amlier  color, 
with  slight  dejioHit  of  urates.  Heart  normaL  Just  after  getting  into 
l>ed  the  pulsf*  was  HH,  restiiratious  20,  temi>erature  98.8'',  A  powder 
every  two  hours.  • 

He  i>»rs[>ired  very  freely  during  the  day  and  in  the  evening  felt  so 
well  that  he  got  up  agaiu  for  a  con]de  of  hiJUi^. 

2cl:  Slept  well  at  night.  Took  no  powder  l>etween  ten  last 
niglit  and  seven  this  morning.  Has  had  in  all  eighteen  powders, 
etjual  to  540  grains.  Persj  jiriug  freely -^secretion  acid ;  has  no  pains ; 
swelling  an<l  tpndemess  quite  gone ;  pulse  72,  respirations  18,  tem- 
perature OHJj  '.  He  was  ordered  to  take  the  salicin  three  times  a  day 
for  ten  days.  He  remained  well  and  resumed  wcu^k  on  the  8th  of 
January,  In  tliis  case  the  att^ick  was  abcilished  within  ti^'enty-fonr 
hours. 

Case  IV. — A  man,  let.  34,  has  twice  had  rheumatic  fever,  once  at 
18,  and  again  at  24.  On  each  occtision  was  laid  ui*  for  six  weeks. 
Present  illness  l»egau  three  days  ago  with  malaise  and  at-hing  iu  limljs. 
Pains  have  steadily  got  worse  and  liave  Ijecome  localized  in  the  joints, 

November  4th,  1878 :  Skin  hot ;  expression  anxious ;  tongue  fiiiTed; 
urine  high  colorfnl  and  scanty;  imlse  llli,  respiration  24,  temperature 
102.5^;  ankles,  knees,  right  shoidder,  and  fi^ngers  of  the  right  hand 
are  swollen  and  painful.  The  heart's  sounds  are  normal.  To  take 
thirty  grains  of  salicylate  of  soda  every  hour  till  pain  is  relieved; 
after  that,  every  tw  o  hours. 

5th :  Is  much  Ik  tter.  Felt  easier  after  the  third  dose  of  the  medi- 
cine.    Had  a  good  niglit,  but  i>erspired  a  great  deal.     Is  now  covered 


with  acid  perspiration ;  saliva  is  abo  acid.     The  swelling  is  all  but 
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gone  from  the  joints,  and  there  is  no  pain  except  when  they  are 
inoveil  or  pressed.  Heaii  normal ;  puke  92,  respirations  *20,  tem- 
perature 99S\  Took  the  mediciue  every  hour  for  four  hours.  He 
was  then  easier,  and  took  it  ever>'  two  hours,  Hiis  hutl  in  all  nine 
doses,  efiual  to  270  grains.  Says  he  feels  a  little  miueamish  after  it. 
To  take  a  dnse  every  three  hours. 

6th :  Feels  quite  well,  only  weak.  There  is  no  swelling,  and  no 
pain  even  on  pressure  over  the  joints.  Acid  perspirations  continue. 
Pulse  7i),  res|>irations  18,  temfieratui^e  9H\     Heart  norniah 

He  remained  well;  but  took  the  salicylate  three  times  a  day  for 
ten  day  a* 

C'ahe  V.^A  man,  ©t.  22;  never  had  rheumatism  before. 

Doceml>er  r2th,  1877:  Present  attack  coranienced  four  days  ago 
with  sore  throat  and  general  aching.  Now  tbe  pain  is  localized  in  the 
left  knee,  both  ankles,  and  right  shoulder.  Except  the  shoulder,  the 
aflfected  joints  are  slightly  swollen,  and  all  are  distinctly  tender, 
though  the  pain  is  not  very  acute  when  he  is  at  rest.  Any  move- 
ment aggravates  it  much.  The  skin  is  covered  with  acid  per8i>iratinn ; 
tongue  furred;  urine  high  colored  and  loaded  with  fawn-colored 
urates;  lx»wels  moved  by  medicine;  heart  sounds  normal.  Pulse 
104,  resiiirations  20,  temi>erature  1(XK8'^» 

To  have  twenty  grains  of  salicylate  of  soda  every  hour  till  jmin  is 
decidedly  relieved ;  then  every  two  hnnrs. 

13th :  Is  much  better.  Was  decideiUy  relieved  after  five  or  six 
doses  of  the  medicine,  but  went  on  with  the  hourly  dose  for  eight 
hours.  After  that  he  fell  asleep,  and  woke  up  only  now  and  tlien 
during  the  night.  Has  hail  up  tti  this  time  (11  a.m.)  thirteen  doses, 
equal  to  2B0  grains  of  tlie  salicylate,  Tbe  joints  are  stiff  and  slightly 
swollen,  but  the  pain  is  goue,  Pei^pires  freely^;  secretion  acid. 
Pulse  84,  I'espirations  20,  tem[>erature  9H.8\ 

14th :  Pulse  (jH,  respirati<ms  18,  temi>erature  98.2"*.  Heart  nor- 
mal. Took  the  salicylate  four  time^  a  day  for  four  days,  and  thrioe 
a  day  for  a  week  more,     Bemained  well, 

Theee  cases  suffice  to  illustrate  the  controlling  power  exercised  by 
the  sadicyl  conipounds  over  the  rheumatic  i>rocess. 

In  young  subjects,  and  in  tln>se  who  have  not  suffered  from  re- 
|ieatt^l  rheumatic  attacks,  such  is  generally  the  course  of  events,  if 
the  remedy  is  given  in  sufficient  quantity,  and  for  a  sufficient  time. 
But  it  is  of  im])nrtance  that  these  t^vo  conditions  sliould  l»e  obsened; 
for  if  given  in  insufficient  r[uantity  the  desired  result  is  got  slowly 
or  not  at  all,  and  if  omitted  too  soon  the  symptoms  are  apt  to  recur* 

It  has  l>een  said  that  acute  rheumatism  is  more  apt  to  relapse 
when  treated  hy  the  salicyl  compounds  than  when  treated  by  alkalies* 
It  is  not  so,  if  the  salicyl  treatment  is  properly  applied.  When 
treated  by  alkalies  the  trt:*atment  is  continued  for  several  weeks  and 
is  omitted  when  the  temi>erature  is  normal  and  pain  has  ceased.  But 
this  result  is  not  due  Ur  the  treatment.  Tlie  disease  has  run  its  natu- 
ral course  and  worn  itself  out.     For  that  reason  there  is  no  tendency 
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to  relapse.  But  when  treated  by  the  salicyl  componnds  the  course 
of  tlie  disease  is  arrested  and  the  temporatiirt*  falls  to  the  normal 
standard  in  a  few  hours.  If  treatment  he  omitted  as  soon  as  this 
result  is  attained  tlie  symptoms  are  likely  to  recur,  for  though  the 
rheumatic  process  is  arrested  the  rheumatic  paisoo  is  not  all  de- 
stroyed; what  remains  is  reprcHluced  and  the  joiot  pains  and  fever 
reappear.  It  is  not  a  true  relapse,  but  a  recrudescence  of  the  symji- 
t4)ni8  consequent  on  the  too  early  omission  of  the  drug,  a  result 
which  may  readily  be  guarded  against  by  contiiniing  the  ti^eatment 
(or  a  time  after  acute  symptoms  have  clisappeared. 

To  eflect  tlio  complete  destruction  of  tlie  poison  and  ward  off  the 
chance  oi  recinidescence  or  relapse  the  dnig  (salicin  or  salicylic  acid) 
should  bo  continued  for  a  week  or  ten  days  after  all  rheumatic  symp- 
toms ha^'o  disapfteared.  When  tliis  is  done  the  complete  destinctiou 
of  the  poison  is  insured,  and  the  disease  does  not  relafjse. 

To  get  the  full  benefit  t»f  the  salicyl  treatment  two  things  are 
eesential : 

1*  The  drug  must  be  given  in  full  and  frequent  doses  till  the  tem- 
perature is  normal  and  the  pain  gone ; 

2.  It  must  l>e  continued  in  smaller  doses  for  ten  days  after  all  acute 
symptoms  have  ceased. 

The  two  following  are  cases  in  which  the  too  early  omission  of 
the  treatment  was  followed  by  a  retuni  of  the  rheumatic  symptoms. 

Case  VI. — A  woman,  aged  25,  seen  March  2d,  1B78,  Imtl  rheumatic 
fever  five  years  ago,  was  then  laid  up  for  two  months.  Present  attack 
began  five  days  ago  with  aching  in  the  limbs. 

March  2d:  FiU'c  flnshcd  and  auxions,  skin  covered  with  acid  jier- 
8pii*atitm,  tongue  furred,  urine  loaded  with  urates;  right  knee,  both 
ankles,  and  wristi*  swollen  and  very  j)ainful;  pulse  104,  temperature 
102. 4  .  Heart  n(  >rmal.  To  have  light  diet,  and  thiiiy  grains  of  salicin 
every  hcmr  till  iiain  is  reUeved;  then  thirty  grains  every  two  hinirs. 

3d;  Took  a  powder  every  hour  for  five  houi*s;  after  that  felt 
easier,  and  tc^ok  one  every  two  houi*s  wliile  awake;  has  had  in  all 
tliirteen  powders,  equal  to  31HJ  grains.  Is  now  free  fron)  i>ain;  the 
joints  are  stiff  and  slij^ldly  swollen,  but  not  tender;  pulse  80^ 
temf)erature  \}[hH  ;  skin  coveretl  with  acid  i>ei-spirati(m ;  bowels  moved; 
heart  sounds  normal.  To  have  a  powder  every  two  Lours  till  a  dosjen 
are  taken;  and  then  one  every  four  hours  for  a  week,  and  Ur  renmin 
in  lied  for  that  time.  Tlie  patinit  felt  so  well  that  slie  neglected  these 
precautious;  got  ui»  on  tlie  5th,  and  took  only  an  occasional  powder 
after  that  time.     On  the  Hth  the  joint  pains  returned. 

9th:  Kn<*«*s,  ankles»  and  wrists  inflamed;  acid  sweats;  pulse  100, 
temperature  10L9".  To  liave  thirty  grains  of  salicin  every  hour  for 
BIX  hours ;  and  then  ev«>ry  two  hours, 

10th :  Is  free  from  pain ;  pulse  7<>,  temperature  98.5*.  Has  had 
360  grains  of  salicin.     To  continue  it  every  three  hours  for  four  days» 
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and  after  that,  four  timea  a  day  for  ten  days.  This  time  she  did  as 
directed,  and  remained  well. 

In  this  case  there  can  l>e  no  doubt  that  the  relapse  was  due  to  the 
too  early  oraission  of  the  salicin. 

What  bappen*3d  was  as  follows : 

The  salicin  was  taken,  durinji^  the  first  attack,  long  enough  and  in 
siiftieient  quMutity  t-o  allay  tlie  symi»t*nu8  and  nearly  but  n«*t  quite 
desti-oy  the  whole  of  the  rheumatic  poiHou.  What  ivmained  WiiB  re- 
produced, and  Kftve  rise  to  a  renewal  of  the  rheumatic  nymptoms.  <  >ii 
the  second  8oizure  the  drug  was  t^tken  for  a  nuflicieut  length  t*f  tinie, 
and  in  sufficient  4|uautity»  to  dt^stroy  tlie  whole  of  the  |H)isun,  Con- 
Talescent'6  was  therefore  permanent. 

Case  Vn. — A  man,  *et.  44,  had  rheumatic  fever  when  he  was  28 

years  of  age,  again  when  he  wan  l^K  a  third  time  when  he  wa«  33»  and 
a  fourth  time  when  he  was  37.  On  the  fii-st  occ^ision  he  wa^  confined 
to  the  house  for  three  months,  and  was  unht  for  work  for  other  six, 
nine  in  all.  The  second  attack  was  equally  long.  During  the  third 
anil  fijurth  attacks  he  was  in  WmI  for  six  weeks,  and  off  work  for 
three  months.     Was  always  treatt*d  by  fxiitassium. 

A  fortnight  ago  lie  began  to  suffer  from  twinges  of  pain  in  the 
back,  neck,  and  right  leg.  Two  days  ago  got  much  worse,  and  was 
obliged  to  take  to  \w^].  For  two  nights  the  pains  have  been  so  serere 
that  he  has  had  no  sleep. 

DecemWr  1st,  1H78 :  Has  an  anxious  expression ;  tongue  furred, 
bowels  ccmlined,  skin  perspiring;  perspiration  and  saliva  acid;  pulse 
116,  respiraticnis  SO,  temperature  102.1"^;  has  great  jiain  in  the  left 
heel,  all  aloug  the  right  leg,  and  in  the  knee  and  hii»  joints  of  the  same 
side.  The  neck  and  the  right  wrist  and  hand  are  also  painful  and 
tender  to  touch.  The  affected  i>arts  are  tender,  but  not  red  or  dis- 
tinctly swollen.  The  breathing  seems  a  little  oppressed.  The  heart*8 
sounds  are  frt3c  frf>m  hniif,  but  are  muffled  in  character;  and  tliei-e  is 
a  slight  click  with  the  systole.  To  have  an  aperient,  and  thirty 
grains  of  saiicin  every  hour. 

2d,  mane:  Took  a  i)owder  every  hour  till  4  A.M.  At  that  hour  he 
fell  asleep,  and  slept  on  till  eight.  Has  had  up  to  this  time  sixteen 
powders,  eciual  to  one  ounce  of  salicin.  Htxib^s  that  he  has  no  pain» 
only  stiffness  of  the  jointi*  and  liral>s;  can  1>car  firm  pressure  every- 
where. Indeed,  he  felt  so  well  that  he  got  up  and  at  the  time  of  the 
visit  WHS  sitting  in  front  of  the  fire,  free  from  pain  but  stiff  and  weak. 
Skin  acting  frt»ely,  jierspiration  and  saliva  acid;  pulse  1(K),  respira- 
tions 2M,  tenq>erature  98.4\  States  that  he  can  scarcely  Wiievo 
it  possible  tliat  he  is  so  weU.  To  remain  in  lied  and  take  thirty  grains 
of  salicin  every  two  hours. 

Ve^p, :  Has  been  f luite  free  from  pain ;  so  much  so  that  he  neglect-eil 
his  metlicine,  and  went  from  his  room  into  a  cold  water-closet.  Has 
no  pain;  but  the  pulse  is  108,  the  respirations  3(1,  and  tlie  t^anpera- 
ture  101"^.     There  h*  a  slight  click  with  the  first  sound  of  the  heart. 
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but  the  mnflBed  character  of  the  sotindB  has  disappeared.  To  remain 
in  bed,  and  take  a  |>owder  every  hrnir. 

3d:  Hail  a  goad  night;  slept  innn  ten  till  three  without  waking; 
felt  quite  well  then ;  got  up  and  wpnt  to  another  room  to  see  what 
o'clock  it  was;  felt  weakened  and  chilled  by  doing  so;  ftlept  again 
frcjm  fou^r  till  seven.  Has  no  pain,  but  feels  w^eak;  perspiratian 
alnmdant  and  acid;  pulse  9*2,  respirations  28,  temperature  98.1^ 
To  liave  salicin  (HO  grains)  every  two  hours. 

4th:  Pa^ssed  a  very  good  night,  awake  only  once  for  a  short  time; 
feels  rpiite  well;  hoaii's  sounds  normal;  at  id  perspiniiion  continues; 
pulse  7<l,  resjiirations  2(),  temperature  V>H.2". 

At  this  time  I  ceased  to  visit  liiui,  but  gave  strict  injunctions  that 
the  salicin  was  to  he  taken  in  thiiiy -grain  doses  every  four  hours  for 
a  week.     Five  days  aferward  I  was  sent  for  to  see  him  again. 

Stated  that  he  felt  so  %vell  that  he  did  not  iuke  the  medicine  regu- 
larly, as  instructed,  but  took  only  half  a  i*owilcr  occasionally. 

Practically  the  salicin  was  omitted  on  the  r»tlu  and  on  the  7th  he 
put  on  his  ch>thes  and  went  about  the  house.  The  weather  at  this 
time  was  bitterly  cold. 

On  the  8th  the  pains  began  to  trouble  bini  aguin. 

yth:  Has  pain  in  both  ankles  and  right  wrist,  all  of  which  are 
swollen  and  very  tender,  but  not  red.  Skin  hot,  not  perH]>iring ;  pulse 
10(),  temjwrature  lliO.ti'.  Heart's  sounds  normal.  To  have  thirty 
grains  of  salicin  every  hour. 

10th:  After  taking  live  powders  (150  grains)  he  fell  asleep,  and 
passed  a  g<^od  night,  waking  only  once.  Pain  is  gone,  only  stifl'ness 
and  slight  tendeniess  on  pressure  remaining;  heart  normni;  pulse 
100,  temijerature  10*2. 7\  Continue  salicin  every  hour.  Has  had 
210  grains  in  alL 

11th :  Has  scarcely  any  pain,  but  feels  wretched  and  out  of  sorts; 
the  joints  are  not  swollen,  but  are  more  or  less  tender  on  ] pressure; 

S^repiration  acid,  not  very  abundant;  i*ulse  100,  temperature  101.5°. 
eaii  normal.  Has  had  540  grains  of  salicin.  To  have  thiiiy  grains 
of  salicin  and  fifteen  of  bicarbonate  of  potassiuni  every  two  hours. 

12th:  Is  mucli  the  same,  no  sjiecial  pain,  but  the  tenderness  on 
pressure  remains;  perspiration  slight  but  diNtinetly  acid;  pulse  KK), 
temperature  101.3".  Continue  jjowders.  Has  had  750  giaina  of 
salicin. 

13th:  Feels  mucli  l>etter;  pain  and  tenderness  gone;  pulse  90, 
terai^erature  98'\     Has  taken  930  grains  of  salicin. 

14th:  Ftxds  quite  well,  only  weak;  pulse  76,  temperature  98% 
Has  a  good  appetite. 

He  was  more  careful  on  this  occasion,  remained  in  bed  for  a  week, 
took  salicin  for  a  fortnight,  and  made  a  gno*l  recovery  without  any 
drawback. 

In  this  case  the  pain  was  de</idedly  relieved  within  six,  and  was 
gone  within  tw^enty,  hours  of  the  time  that  he  came  under  notice. 
The  tem|>erature,  too.  had  fallen  to  the  normal  standard. 

It  will  be  noted  that  during  the  first  attack  neglect  of  the  salicin, 
on  December  2d,  led  to  a  rise  of  the  temperature  from  98.4°  in  the 
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morning  to  101*  in  the  evening.  The  resumption  of  the  remedy  in 
hourly  doses  led  to  a  speedy  fall  of  the  temperature  to  the  normaL 
The  second  attack  was  clearly  attributable  to  the  early  omission  of 
the  saliein* 

Reference  has  already  been  made  to  a  morbid  condition  to  which 
the  term  rheumatism  is  usually  applied,  but  which  is  more  properly 
sequence  of  rheumatism  than  a  distinct  form  of  the  disease*  The 
CH>nditinn  refeiTed  to  essentially  cunsista  in  chronic  thickening  and 
irritability  of  fibrous  textures  which  have  been  the  seat  of  frequent 
attacks  of  rheumatic  iuflammation.  The  usual  history  of  such  cases 
is  that  each  attack  has  been  less  perfectly  recovered  from,  leaving 
behind  it  a  legacy  of  increased  disability.  Their  history  indeed 
shows,  what  a  knowledge  of  |iathology  would  indicate^  that  the  tex- 
tures which  have  been  the  seat  of  inflammation  do  not  recover  their 
natural  tone  as  soon  as  the  inflammation  ceases.  There  remains  for 
a  time,  which  varies  with  the  length  antl  severity  of  the  seizure,  some 
thickening  of  the  fibrous  toxttires  of  the  affected  joints,  causing  the 
stiffness  which  is  felt  after  the  aeute  symptoms  have  disappeared.  If 
the  attacks  are  frequent  antl  obstinate  this  morbid  change  in  the 
fibrous  textures  is  less  and  less  perfectly  recovered  from,  by  each 
succeeding  seizure  a  little  more  damage  is  done,  and  ultimately  there 
is  induced  a  condition  of  chronic  thickening  of  these  textui-es,  which 
is  permanent. 

That  such  a  change  should  take  place  as  a  result  of  frequent  and 
long-continued  rheumatic  attacks  consists  with  what  we  know  of  the 
motlo  of  production  of  similar  pathologicfd  changes  in  other  organs. 

Clinical  experience  teaches  that  when  an  organ  has  been  the  seat 
of  repeated  attacks  of  inflammation,  the  local  symptoms  to  which 
such  intLimmation  gives  rise  are  apt  to  recur  in  a  minor  degree  from 
the  operation  of  causes  which  wouhl  not  have  sufficed  to  induce  the 
original  attack.  What  more  common  than  for  chronic  bronchitis  to 
be  developer!  as  a  sequence  of  one  or  more  acute  attacks;  and  for  the 
course  of  the  chronic  mahiLly  to  l>e  interrupteil  by  subacute  seizores 
brought  on  by  causes  which  woiild  not  have  sufliced  to  induce  the 
original  malady?  A  simihir  instance  we  have  in  the  readiness  with 
which  dysenteric  symptoms  may  be  developed  in  those  who  have  onoe 
suffered  from  the  acute  form  of  the  diseiise.  Exposure  to  cold*  over- 
(atigtie,  mental  disturbance — causes  which  never  could  have  oiiginated 
the  disease— will  often  bring  hack  some  of  the  local  symptoms  of  the 
original  attack  in  a  milder  but  still  quite  characteristic  form.  So  it 
is  with  fibrous  textures  which  have  been  weakened  and  altered  by  re- 
peated rheumatic  atbwks.  They  are  rendered  irritable  and  weak  by 
the  changes  which  have  taken  place  in  them,  and  are  apt  to  be  dia- 
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turbed  by  agencies  which  have  no  such  effect  on  healthy  fibrous  tex- 
tures. Irritation  of  fibrous  textures,  no  matter  how  induced,  causes  ( 
pain  in  the  affected  part.  Hence  such  disturbance  as  arises  in  these 
altered  textures  from  exposure  to  cold  and  damp  gives  rise  to  the 
same  symptoms  as  would  result  from  the  action  of  the  rheumatic 
poison.  Originating  in  true  rheumatic  attacks,  occurring  in  those 
who  have  given  decided  evidence  of  being  of  rheumatic  constitution, 
and  characterized  by  symptoois  which  are  associated  with  tme  rheu- 
matism, it  is  not  UDuatural  that  the  symptoms  should  be  regarded  as 
due  to  the  action  of  the  rheuniatic  poison.  But  such  a  view  is  patho- 
logically inaccurate  and  pregnant  with  therapeutic  errors.  The  con- 
dition which  has  to  be  de^ilt  with  is  one  which,  though  originally 
induced  by  repeated  rheumatic  attacks,  exists,  after  it  has  been  de* 
veloped,  independently  of  the  cause  which  gave  rise  to  it.  Pain, 
swelling,  slight  rise  of  temperature,  even  increased  formation  of  lactic 
acid,  may  thus  resxilt  from  inflammation  of  thcBe  altered  fibrous  tex- 
tures induced  by  cold,  just  as  like  symptoms  would  result  from  simi- 
lar disturliance  set  agoing  Ijy  the  rheumatic  |)oison.  We  may  thus 
have  all  the  symptoms  of  subacute  rheumatism  without  any  action 
of  the  rheumatic  poison.  Over  such  an  attack  the  salicyl  compounds 
can  exercise  no  controL 

If  the  subacute  exacerbation  be  due  to  the  action  of  the  rheumatic 
poison — to  a  fresh  rheumatic  attack — the  salicyl  treatment  will  do 
good  for  a  time,  but  will  fail  to  cure  l^ecause  the  irritable  textures 
will  take  some  time  to  regain  their  normal  condition  after  the  rheu- 
matic poison  has  ceased  to  act,  and  l)ecause  the  lactic  acid,  formed 
as  a  result  of  their  inflammation,  teuds  to  keep  up  disturbance  in 
them.  Such  a  case  treated  by  salicio  or  salicylic  acid  would  be,  and 
with  justice,  instanced  as  one  in  which  these  drugs  gave  only  x^^rtial 
and  temporary  relief. 

It  is  in  these  crises  in  which  the  fibrous  textures  have  been  the 
seat  of  prior  attacks  of  rlieuraatic  inflammation  that  tlie  alkaline 
treatment  often  does  much  g<Jod.  The  change  resulting  from  the 
former  attacks  renders  tliese  textures  more  in'itable  and  more  liable 
to  disturbance  from  the  presence  of  lactic  acid.  As  a  consequence  of 
this,  the  local  symptoms  are  apt  to  persist  for  a  time  after  the  action 
of  the  rheumatic  poison  has  ceased.  They  are  kept  up  by  the  lactic 
acid,  and  anything  which  hastens  the  elimination  of  this  from  the 
By  stem  tends  to  shortf»n  the  duration  of  the  attiick.  Hence  in  such 
eaaes  the  alkaline  ti*eatment  should  W  combined  with  the  salicyl. 
The  latter  put«  a  stop  to  the  rheumatic  process ;  the  former  aids  in 
the  elimination  from  the  system  of  the  lactic  acid  formed  during  that 
process. 
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As  compared  with  the  frequency  of  the  occurrence  of  the  iicute 
and  subacute  fomiB  of  rheuiujitiBra  in  which  it  originates,  this  chrcmic 
thickening  of  the  fibrous  textures  is  not  common*  at  least  in  its  fuUy 
developed  form.  For  this  there  are  two  reasons:  first,  it  is  only  in 
a  minority  of  cases  that  the  rheumatic  constitution  is  so  marked  as 
to  lead  to  attacks  sufficiently  frequent  and  long-continued  for  its 
production ;  and  second,  in  a  large  number  of  those  who  possess  this 
mnrketUy  rheumatic  constitution,  the  he*irt  suffers  as  well  as  the 
joints*  and  death  (ensues  from  the  cardiac  trouble,  before  tliere  has 
hetm  time  for  the  development  of  permanent  thickening  of  the  fibrous 
textures. 

Nowadays,  treatment  is  so  successful  in  shortening  the  duration 
of  acute  and  subacute  rheumatism  that  it  may  reasonably  be  hoped 
that  this  condition  will  year  by  year  become  leas  common. 

This  thickening  of  the  fibrous  textures  is  a  condition  over  which 
drugs  exercise  little  or  no  conti*oL  As  one  can  never  be  sure  that  the 
pain  at  a  given  time  may  not  be  due  to  the  ai^tion  of  the  rheumiitio 
poison,  the  salicyl  compounds  should  always  l>e  given  for  a  time,  not 
with  the  idea  of  removing  the  chronic  thickening,  but  with  the  object 
of  relieving  any  purely  rheumatic  symptoms*  For  those  who  can 
afford  it  the  most  useful  treatment  is  such  as  is  to  be  got  at  Bath, 
Buxton,  Droitwich,  Strath f>effer,  and  other  baths  in  Great  Britain; 
at  Aix*les-Bains,  Dax  in  France;  at  Aix-larChai>elle,  Wildbad,  Gas- 
tein,  Teplitz*  Wiesbaden,  Framsensbad,  and  other  baths  in  Germany. 
Chronic  rheumatism  is  the  ailment  for  which  this  chronic  thick- 
ening of  the  fibrous  textures  is  most  apt  to  be  mistaken.  Occurring 
as  it  does  in  those  who  have  suffered  from  repeated  attacks  of  acute 
or  suliacute  rheuniiitism,  and  prt^Benting  many  of  the  8ympt<^ms  ot 
rbeamatism,  it  could  scarcely  fail  to  l>e  mistaken  for  the  chronic 
form.  It  is  of  great  importance  that  the  two  conditions  should  not 
be  confounded,  for  their  prognosis  and  treatment  are  essentially  dif- 
ferent. Wherein  chronic  thickening  of  the  fibn>us  textures  consists, 
it«  name  implies.  Its  pathology  we  have  just  considered.  Chronic 
rheumatism,  properly  8c»-c*alled,  is  a  very  different  condition.  It  is 
doe  to  the  presence  and  direct  action  of  the  rheumatic  poison,  and 
is  not  necessarily,  or  even  usually,  accompauieil  by  any  i>erceptible 
change  in  Uie  textures  involved.  It  consists  simply  in  rheumatic  dis- 
torboiioe  of  the  affected  tissue.  It  differs  from  the  acute  and  sub* 
pihcut^  fonns  not  in  nature  but  in  degree,  and  sometimes  in  the  8i>ecial 
•textures  involved.  It  is  a  true  rheumatic  attack  in  which  the  morbid 
process  and  hx'al  disturlMince  are  not  sufficiently  marked  to  raise  the 
^temperature  *jr  to  lay  the  patient  Uf**  The  textures  involved  are  the 
me  AS  those  which  suffer  in  the  acute  and  subacute  forms,  with  this 


260 


MACLAGAN— BHEUMATIBM, 


iliflerence  that  the  fibrous  aponeuroses  and  muscles  are  more  apt  to 
be  affected. 

Chronic  articular  rlieumatisui  usually  affects  the  same  jointly  as 
suffer  iu  the  acute  and  Hub;iuute  forms.  Seldom  more  than  one  or 
two  joints  are  affected  at  the  same  time,  and  in  none  of  them  is  tiie 
pain  bad  enough  to  lay  the  patient  up.  It  may  shift  from  joint  to 
joint  and  last,  off  and  on,  for  inonths  or  even  for  years,  the  patient 
during  the  whole  time  being  never  really  ill  and  yet  never  quite  well 
for  nion?  than  a  few  weeks  at  a  time. 

The  following  two  cjtse^  serve  to  illustrate  this  form  of  the  disease. 

Case  VIII. — A  woman,  let.  34,  the  mother  of  seven  ehildi^en;  had 
rheumatic  fever  when  she  was  15.  Was  in  l)ed  for  three  months  at 
that  time.  At  27  had  a  second  but  much  milder  attack  which 
lasted  only  for  eight  or  ten  days.  States  that  she  had  been  subject 
to  joint  pains  almost  ever  sinco  her  first  attack.  Is  frequently  c^uite 
well  and  free  from  pain,  but  for  last  six  months  has  had  it  very  con- 
stantly, but  never  bad  enough  to  prevent  her  going  about. 

May  1*2;  1877 :  Has  lH3en  ailing  all  the  wiut^^r.  For  last  six  weeks 
has  not  l>eeu  out  of  tlie  house,  as  going  out  always  made  lier  worse. 
Has  now  pain  and  stiffness  of  knees,  ankles^  and  wrists;  the  last  are 
a  little  fuller  than  natural  HeaH  normal;  pulse  70,  temperature 
98.5  *     To  have  thirty  grains  of  salieiu  every  three  hours. 

14th :  Feels  better  than  she  has  done  for  months.  Pain  nearly 
gone.     Has  taken  tliirteen  i»owders,  e{\\m\  to  *KK*  grains  of  salicin, 

16th :  With  the  exeeptiou  of  a  little  stiffness  of  the  joints  feels 
quit©  well.     Is  free  from  pain. 

A  year  and  a  hiilf  afterward  she  consulted  me  about  one  of  her 
children.  Tt>ld  me  that  the  salicin  did  her  so  much  good  that  she 
had  taken  it,  off  and  on.  almost  ever  since.  Has  never  eu joyed  such 
good  health,  or  Ix^en  so  free  from  pain  as  during  the  hist  year. 

Case  IX. — A  mau,  «^'t.  35.  Had  an  attack  of  rheumatic  fever  when 
18  years  of  age.  Was  laid  up  for  ti^'o  mouths.  Has  suffered  from 
occasional  pains  in  the  joints  almost  ever  since.  Thinks  he  has  never 
been  more  than  three  mouths  together  quite  free  from  pain.  Its  usual 
geats  are  tlie  knees,  ankles,  and  \\Tist*s,  Generally  only  one  joint  is 
affect<^d  at  a  time.  For  the  last  few  months  the  i>ain  has  l»een  more 
troublesome,  especially  in  the  right  knee. 

Decerulwr  8th,  1S7S :  Has  pain  ami  stiffness  of  the  right  knee  and 
ankle.  Neither  joiut  is  swollen,  lnitl>oth  areti^nderon  firm  pressiu^. 
Heart  sounds  norma! ;  pulse  74,  temi)erature  98.6".  To  have  thirty 
grains  of  salicin  every  two  hours, 

9th :  Feels  decide<Uy  Ijctter. 

11th:  Is  free  from  pain  Jind  more  comfortable  than  he  has  been 
for  many  months.     Has  had  in  all  ;^<)0  grains  of  salicin. 

He  continued  it  three  tinH*s  a  day,  in  tweoty-gimn  doses,  for 
sevend  weeks;  and  liy  my  advice  took  it  for  some  months  twice  udjiy. 

In  December^  1879,  ho  wrote  to  me  as  follows: 

"  It  is  just  a  year  since  you  prescrilH^il  the  salicin  for  me.  I 
thought  it  might  interest  you  to  know  that  I  have  continued  to  take 
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it  evei*  since,  oflf  and  on.  The  dose  I  take  is  twenty  grains  once  or 
twice  a  day.  I  have  never  passed  lurjre  than  a  week  witbont  it.  I 
was  never  better  in  my  life  than  I  have  lieen  during  the  past  year, 
and  never  so  iree  from  pain/* 

The  heart  is  leas  apt  to  suffer  in  the  chronic  than  in  the  acute  and 
subaeute  forms ;  but  it  does  sometimes  become  involved.  The  canliac 
trouble  partakas  in  the  general  slowness  of  the  ailment,  and  is  seU 
ilom  tletected  till  the  patient  begins  to  suffer  from  some  of  the  sub- 
jective phenomena  of  heart  disease. 


Muscular  Rheumatisoi. 

Instead  of  affecting  the  joints  rheumatism  sometimes  attacks  the 
muscles  and  their  aponeurotic  covering.  Its  chief  seats  are  the  large 
muscles  of  the  thighs*  back,  shoulders,  and  arms.  It  c^iuses  pain 
in  the  affected  part,  increased  by  movement  and  pi-essure.  The  pain 
is  not  so  apt  to  sJiift  about  as  in  the  articular  form  of  the  malady. 
The  ailment  for  which  it  is  most  apt  to  be  mistaken  is  neuritis.  In 
muscular  and  aponeurotic  rheumatism  the  pain  is  diffused  over  the 
afftx't^^d  muscles  and  aponeuroses,  and  one  part  is  not  much  more 
tender  to  pressure  than  another.  lu  neuritis  tlie  tenderness  on  prea- 
Aure  is  less  diffused  and  is  felt  more  at  pointa  here  and  there  along 
the  course  of  the  nen  ps.  Tlie  pain  is  ajit  to  be  seated  in  a  particular 
set  of  nerves;  the  brachial  ]jlexus  lK»ing  a  common  se^t  nf  it.  In 
chronic  muscular  rheumatism  the  pjiin  is  increased  on  movement ;  in 
neuritis  it  is  apt  to  l»e  wfu-se  at  night  when  (juiet  in  l»ed. 

The  following  cases  illustrate  tliis  form  of  rheumatism. 

Case  X.^-A.  woman,  let.  25;  had  for  several  monthM  Btxffereil,  off 
and  on,  from  pains  in  the  shoulders,  loins,  and  right  thigh,  which 
had  got  worse  fluring  the  last  few  weeks.  Pain  is  increased  by 
motion.  Never  ha<l  rheumatic  fever  or  any  affection  of  the  joints. 
Hhe  has  no  other  Icx-al  ailment,  but  feels  weak  and  out  of  health. 
This  she  attributes  to  pain  and  want  of  sleep.  Pulse  and  temjierature 
normal.  To  have  twenty  grains  of  salicin  every  two  hours  till  the 
pain  is  relieved ;  and  then  three  times  a  day  for  a  fortnight. 

Three  weeks  hiter  she  again  consulted  me.  Stated  that  the  pow- 
ders cjuite  cured  her  in  three  days,  and  that  she  then  omitted  them. 
A  week  after  she  omitted  the  salicin,  the  x>ains  returned  in  the  okl 
localities.  It  was  again  given  in  twenty-grain  doses  every  two  hours 
for  three  days;  after  which  time  she  was  ordered  to  take  a  powder 
three  timefi  a  day  for  three  weeks.  Tliis  she  iHil,  and  with  the  result 
that  the  pain  disappeared,  her  general  health  improved,  and  she  re- 
mained well. 

CAiiE  XI. — A  woman,  lot.  28 ;  never  had  articular  rheumatism ;  haa 

rfiuffored  for  six  weeks  from  pain  in  both  thighs.  hii»s,  and  lumbar 

region,     Afl'ected  i»art8  are  somewhat  tender  to  pressure  made  with 
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the  point  of  the  finger,  but  not  to  similar  pressure  made  with  the  pahn 
of  the  hamh  The  tenderness  is  mont  marked  over  the  ux^per  and  outer 
part^  of  the  thi^ha.  Has  been  nibbing  on  various  juin<lyne  and  stimu- 
lant applieiitious  without  relief.  Pulse  and  t-emperature  normal.  To 
have  twenty  giviins  of  salicin  every  two  hours.  On  tbe  following  day 
she  was  decidedly  i^elieved ;  and  on  the  next,  after  having*  taken  in  all 
3(>0  Ki'aius,  was  all  but  free  from  pain.  She  took  twenty  ^c^ains  of 
salicin  three  times  a  day  for  a  fortnight,  and  remained  well. 

As  mil  be  seen  from  these  cases,  tlie  treatment  of  this  form  of 
rheumatism  is  not  different  from  that  of  the  articular  form  of  the 
disease. 


The   Mode  of  Action  of  tlie  Salicyl  Compotmds  in 
Bheumatism. 

Holding,  as  we  do,  that  the  poisons  of  rheumatism  and  of  ague, 
though  si>ec*ifieHlly  distinct,  are  similar  in  nature  and  in  mode  of 
action,  and  finding  that  the  morbid  process  to  which  each  gives  rise 
may  be  arrested  by  large  doses  of  somewhat  similar  remedies,  we 
cannot  but  regard  it  as  at  le^int  probable  that  the  mode  of  action  of 
the  remedy  is  the  same  fn  both — that  the  salicyl  compounds  cure 
rheumatic  fever  in  the  same  way  that  the  cinchona  compounds  cure 
intermittent. 

That  the  cinchona  alkaloids  arrest  the  course  of  intermittent  fever 
is  an  established  fact  in  practical  tberai)eutics.  How  they  do  so  has 
never  been  explained,  "Ague  is  the  disease  of  all  othei-s  in  which 
the  power  of  medicine,  both  as  regards  prophylaxis  and  treatment, 
is  most  marked.  We  know  that  if  a  man  pass  tljrough  cert^iiu  dis- 
tricts, and  more  especially  if  he  sleep  in  them,  he  is  likely  to  be 
attacked  with  a  fit  of  shivering  which,  after  lasting  some  time,  will  be 
sueceeiled  by  a  burning  fever,  and  then  by  profuse  sweating,  after 
which  he  will  feel  comparatively  well  until  the  next  day,  when  an- 
other shivering  fit  will  come  on  at  the  same  hour,  and  run  the  same 
course  as  the  fii*st.  We  know  that  by  warning  the  man  against  the 
dangerous  locality,  or  by  making  him  adoi*t  certain  precautions,  take 
cinchona  alkaloids  if  be  caimot  avoid  the  place,  we  may  be  able  to 
prevent  the  dinea^ie ;  by  administering  one  largo  dose  of  t[uiniue  l>efore 
a  paroxysm  we  may  st^ip  its  approach,  and  by  continuing  the  remedy 
we  may  prevent  its  recurrence  altt>gether.  But  we  have  no  notion 
of  the  manner  in  which  quinine  counteracts  the  malarial  effects" 
(Lauder  Brunton), 

There  are  two  ways  in  which  the  curative  effects  of  quinine  in 
ague  may  be  produced;  either  the  quinine  may  so  act  on  the  system 
sm  to  rrnder  it  unsusceptible  to  the  action  of  the  ague  poison,  or  it 
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may  so  act  on  that  poison  as  to  deprive  it  of  its  power  of  affecting 
the  system.  In  other  wordB»  the  action  of  quinine  is  either  on  the 
system  or  on  the  poison*  Let  us  inquire  which  it  is.  First,  as  to 
its  action  on  the  system. 

Quinine  in  hirge  dose  (10  to  30  grains)  possesses  in  a  remarkable 
manner  the  power  of  lowering  the  temperature  of  the  body,  when  un- 
duly elevated;  how  it  exercises  this  power  is  not  known.  It  has  \yeen 
supposed  to  be  due  to  a  special  action  of  the  <imnine  on  the  nervous 
centres ;  and  if  we  recognize  the  existence  of  a  special  thermic  centre, 
regulating  the  production  and  distribution  of  heat,  as  the  vasomotor 
centre  regulates  tlie  distribution  of  the  bltxxl,  this  explanation  is  a 
very  feasible  one,  Binz  thinks  this  effect  of  quinine  is  to  be  explained 
by  its  lessening  the  ozonizing  power  of  the  blood,  and  so  checking 
oxidation*  All  that  we  really  know,  and  all  that  concerns  us  at  pres* 
ent.  is  that  quinine  in  large  dose  lowers  fel>rile  temfjerature.  What 
we  have  to  cc^nsiiler  is  whether  or  not  its  curative  effect  in  intermit- 
tent fever  is  due  to  this  property,  or  to  some  other  and  special  reme- 
dial action. 

In  \irtue  of  its  febrifuge  properties,  quinine  has  been  a^bninistered 
in  all  febrile  ailments.  It  was  at  one  time  claimed  for  it  that  it  pos- 
sessed the  |jower  of  cutting  short  typhus.  More  recently  it  has  l>een 
clainiod  for  it,  as  for  other  fel)ri{uge  remetUes  (the  cold  bath  and 
salicylic  acid)  that  it  exercises  a  distinctly  curative  action  in  typhoid 
fever,  and  shortens  the  duration  of  that  malady.  But  this  conclusion 
is  not  8upi>orted  by  the  evidence.  There  is  no  proof  that  quinine 
either  shortens  the  duration  or  lessens  the  danger  of  either  typhus  or 
typhoid  fever,  or  that  it  exercises  a  distinctly  curative  and  curtjiiling 
effect  in  any  other  form  of  fever  than  intermittent  and  remittent. 
The  point  Ls  one  whicli  could  be  reailily  proved,  and  wouhl  long  ago 
have  l>een  proved,  had  the  facts  l)een  as  some  have  stated  thera  to  \ye, 

1  have  fre<iuently  given  quinine  in  large  dose  in  all  febrile  ailments. 
My  experience  entirely  coincides  ^ath  that  of  Murchison,  who  says, 
with  reference  to  l>oth  typhus  and  typhoid  fevers,  that  he  had  seen 
no  evidence  that,  at  whatever  stage  it  was  given,  it  shortenetl  the 
course  of  the  disease  or  diminished  its  danger. 

In  intermittent  fever  the  case  is  very  different.  Here  the  quinine 
iMstuailly  (nires.  It  puts  a  stop  to  the  wlidle  morbid  pr<x?ess»  and  all 
that  constitutes  the  disease;  and  it  does  this  so  constantly,  so  speed- 
^ily,  and  so  certabJy,  and  its  beneficial  effects  are  so  lasting,  that  on© 
Wnnot  fail  to  see  tliat  they  are  altogether  fieculiar  and  altogether 
different  from  those  got  from  its  ailministration  in  other  febrile 
ailments. 

That  the  action  of  quinine  in  arresting  the  course  of  intermittent 
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fever  i&  Bot  to  be  explained  solely  by  its  febrifuge  prof>erties»  is  fur- 
ther sLown  by  its  power  of  preventing  such  fever*  Given  during  the 
intermission  it  prevents  the  fever  from  coming  on.  It  exercises  a 
distinctly  prophylactic  action.  Taken  regularly  by  those  living  in 
malarial  districts,  it  prevents  them  from  suffering  from  the  action  of 
the  poison  nf  iut+?rraittent  fever.  It  exercises  no  such  action  in  any 
other  febrile  ailment. 

Besides  its  febrifuge  [>roperty  quinine  possesses  no  other  special 
ac»tion  on  the  hotly  by  which  it«  curative  effect  in  ague  ean  l>e  ex- 
phiined,  Tliia  property  does  not  account  for  its  remarkable  power 
of  arresting  the  progress,  and  guarding  against  the  occurrence,  of 
that  disease.  We  are  thus  forced  to  the  conclusion  that  the  enrative 
effect  of  quinine  in  malarial  fever  is  not  to  be  explaiued  hy  any  actinu 
which  that  drug  exercises  on  the  system.  The  only  alternative  view 
is  that  it  acts  on  the  [>oison  of  intermittent  fever,  and  dei>rives  it  of 
its  power  of  affecting  the  system.  That  poison  being  a  minute  or- 
ganism there  is  nothing  improbable  in  the  riew  that  quinine  should 
exercise  a  destructive  action  on  it;  for  we  know  from  the  investiga- 
tions of  Binz  that  quinine  i)ossesses  in  a  remarkable  miumer  the 
power  of  destroying  many  minute  organisms.  If  tliis  consists  with 
both  what  we  believe  regarding  the  nature  of  malaria  and  with  what 
we  know  regarding  the  action  of  quinine  on  minute  organisms,  then 
quinine  shouUl  possess  the  power  of  destroying  that  {joisom  The 
exercise  of  siicli  a  power  over  the  malarial  pe>ison  would  amply  ex- 
plain both  the  projjhyhictic  and  curative  actions  of  quinine  in  inter- 
mittent and  remittent  fever;  and  thei-e  is  direct  evidence  that  quinine 
does  thus  act  on  that  poison;  for  in  the  course  of  the  observations 
alreatly  referred  Ui  on  Laveran's  Plasmodium  malariie  it  has  been 
found  that  the  effect  of  the  administration  of  quinine  is  to  destroy 
the  parasite,  or  at  least  t<j  make  it  di8api)ear  from  the  blood  of  a 
man  in  whose  eiirulating  fluid  it  was  readily  detected  before  the  qui- 
nine was  given.  The  i>lain  inference  is  that  quinine  cures  ague  by 
destroying  tlie  parasite  which  causes  it.  The  evidence  in  support  of 
this  view  amounts  almost  to  a  demonstration  that  such  is  its  mode  of 
action.  But,  it  may  l)e  said,  if  quinine  owes  its  curative  effects  in 
intermittent  and  remittent  fevers  to  its  power  of  destroying  minute 
organisms,  why  is  it  only  in  these  maladies  that  this  curative  power  ^ 
18  manifested?  There  are  many  other  ailments  which  are  bebeved  to 
l>e  produced  in  the  same  way,  but  in  not  one  of  them  does  (luinine 
have  the  same  power  of  arresting  the  morlnd  proc-ess. 

In  the  natural  history  of  minute  organisms  there  is  no  fact  better 
6Btablished  than  that  such  organisms  are  possessed  of  specific  differ- 
ences of  whose  existence  their  external  form  gives  no  evidence.     Two 


F 

pmganiBins  may  be  indistmguiBbable  from  each  other  by  the  highest 
^^"Owers  of  the  microscope — so  far  as  can  be  made  out  by  such  exam- 
^»ziatioii  they  are  ideiitical,  but  it  may  be  found  by  cultivation  experi- 
^^*c3etit8  that  the  one  flourishew  under  conditions  which  are  fatal  to  the 
:^^her. 

Again,  an  agency  wliich  destroys  one  such  organism  may  have  no 
^^rffect  on  another.  A  remedy,  therefore,  which  cures  one  disease  by 
c^^estroying  the  imrasite  which  gives  rise  to  it,  does  not  necessarily 
c^iire  all  diseases  o^niing  a  similar  caustition.  Hence  quinine  may 
cz^xire  mahirial  fever  by  destroying  the  <»rganism  which  produces  it, 

ririthout  ha\4ng  a  like  destructive  eflfeet  on  the  organisms  which  give 
ise  t<3  diphtheria,  small-pox,  scarlatina,  typhoid  fever,  etc. 
Minute  organisms  possessed  of  speciti**  di6ferences  may  have  these 
^differences  manifested,  not  only  by  the  different  effects  which  they 
■m>roduce  on  the  system,  but  hy  the  different  effecta  whi**h  other  agen- 
P«3ies  have  on  thera.     The  fact  that  quinine  does  not  shorfeen  the  dura- 
tion of  all  diseases  caused  by  the  propagation  of  minute  oi^anisms 
in  the  system,  is  no  proof  that  it  does  not  owe  it*^  power  to  cut  short 
intermittent  fever  to  a  destructive  action  on  the  organism  which  gives 
rise  to  tliat  malady.     The  fact  that  it  does  cut  short  this  fever  is  to 
be  accepted  as  a  hopeful  iudicatitm  that  other  remedies  may  be  found 
capable  of  exercLsing  a  similarly  1>eneficial  effe<^t  on  other  forms  of 
fever  whose  course  we  are  now  pfiwerleas  to  control. 

It  is,  indeed,  in  the  recognition  of  this  view — that  the  curative 
effect  c»f  a  dnig  may  \M^  due  in  its  jictinn  f>n  the  piTison  «>f  the  disease, 
rather  tliau  on  the  system  in  which  it  ticcurs,  that  lies  the  main  hope 
for  the  future  discovery  ot  remedial  agencies  calcuLited  to  ari*est  the 
course  of  mahulies  which  owe  their  caiisation  to  the  propagation  of 
minute  organisms  in  the  system. 

One  of  the  practical  results  of  the  study  of  the  natural  history  of 

such  organisms  has  been  the  recognition  of  the  existence  of  agencies 

B  which  exercise  a  destructive  action  on  them*     The  recognition  of  such 

K|(encie6,  and  of  the  possibility  of  dealing  with  diseased  processes, 

^MpBd  actually  curing  disease,  by  means  of  drugs  which  do  not  neoea- 

■  sarily  have  any  action  on  the  system — which  act  not  on  the  sufferer 

■  but  on  tliat  which  makes  him  suffer — tlie  recognition  of  such  a  possi- 
bility marks  an  epoch  in  therapeutics  and  opens  up  a  vast  and  inter- 
esting tield  of  resejm'lh     We  know  that  the  iK>isons  which  give  rise 

•  to  typhoid  fever,  scarlet  f»»vpr,  measles,  and  other  allied  maladies  are 
minute  organisms  whirh  are  hirgely  reproduced  in  the  system  during 
the  course  of  the  maladies  to  w^hich  they  give  rise,  and  whose  mor- 
bific action  is  ultimately  assocMnted  with  their  organic  reproduction. 
The  ideal  methfxl  of  treating  these  maladies,  an  ideal  which  may 
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some  day  be  attained,  would  be  to  cure  them  by  destroying  the  poison 
which  gives  rise  to  them,  by  adininiHteriug  to  the  sufferer  something 
which,  while  it  had  no  injurious  effect  on  hira,  would  kill  the  para- 
site which  wan  making  him  ill.  In  malarial  fevem  the  ideal  is  the 
same— only  here  it  has  been  attained.  That  it  has  been  attained 
in  one  disease  should  make  us  hoj^^ful  of  getting  like  good  results  in 
otherH. 

It  was  the  belief  (1)  that  the  rheumatic  iHjison  was  allied  in  nature 
to  that  of  int^*rmittent  fever;  (2)  that  both  were  minute  organisms; 
(3)  that  the  morbttic  effects  of  each  were  due  to  its  propagation  iu 
the  system;  (4)  that  the  curative  effects  of  the  cinchona  compounds 
in  intermittent  fever  were  attributalile  to  their  destructive  action  on 
the  poison  of  that  disease — it  was  this  belief  that  led  to  the  inference 
that  salicia  might  exercise  a  like  destructive  action  on  the  ix>i8on  of 
rheumatism. 

If  quinine  destroyed  the  poison  of  intermittent  fever,  it  seemed, 
for  reasons  already  given,  that  saliciu  was  not  unlikely  to  exercise 
a  like  destnictive  action  on  that  of  rheumatism  and  a  like  cura- 
tive effect  on  the  disease  to  which  it  gave  rise.  That  it  docs  pro- 
duce this  curative  effect  has  been  abundantly  demonstrated.  All 
that  has  been  said  regarding  the  action  of  the  cinchr>na  compounds 
in  ague  is,  mutalis  mutandis,  ap^ilicable  to  the  actii)u  of  the  salicyl 
compounds  in  rheumatism.  The  analogies  which  are  believed  to 
exist  between  the  jioisons  of  intermittent  and  of  rheumatic  fever  have 
already  been  f>ointeil  out.  Between  the  cinchona  compounds  and  the 
salicyl  compounds  there  are  also  marked  analogies, 

1.  The  most  pronunent  of  these  is  the  power  which  each  posse 
of  cming  a  miasmatic  fever.     The  cinchona  compcmnds  cure  int 
mittent,  the  salicyl  compounds  cure  rheumatic,  fever. 

2.  The  cinchona  compoumls  are  possessed  of  no  physiological 
action  by  which  their  power  to  arrest  the  course  of  intermittent  fever 
can  be  explained.  It  is  the  same  with  the  salicyl  compounds.  On 
the  non-febrile  bmly  they  have  no  action  by  which  their  curative 
effects  in  rheumatit*  fever  can  be  accounted  for. 

3.  It  has  been  hoped,  and  over  and  over  again  asserte<l,  that  salicin 
and  salicylic  acid  jx)8ses8  a  curative  action  in  the  same  febrile  ail- 
ments (typhoid  fever,  etc.),  over  wh(»se  course  quinine  w^as  at  one  time 
brdieved  to  exercise  a  controlling  influence.  But  the  result  has  been 
the  same  as  vaih  the  cinchona  comi>ounds.  Though  the'  salicyl  com- 
pounds  have  been  tiroved  to  be  possessed  of  febrifuge  properties  they 
exercise  no  distinctly  curative  effect  in  any  febrile  ailment  except 
acute  rheumatism.  As  febrifuges  they  are  much  inferior  to  quinine, 
I  have  frec[uently  seen  a  couple  of  ten-grain  doaea  of  quinine,  given 
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the  one  an  hoar  after  the  other,  lower  the  temi»eratui*e  three  or  four 
degrees  after  seveml  hourly  thirty -grain  doses  of  sallejlate  of  soda 
had  failed  to  have  any  effect. 

But  though  the  salicyl  compounds  iKisfiess  the  febrifuge  projjerty 
to  a  less  extent  than  the  cinchona  conipuuntls,  they  are  not  devoid  of 
it.  And  we  have  now  tf>  inquire  whether  or  not  their  lieneficial  action 
in  acute  rheumatism  in  due  to  this,  or  t*)  some  otJier  special  curative 
effect. 

It  is  with  the  salicyl  compounds  in  rheumatism  as  with  the  cin- 
ehona  compounds  in  ague — there  are  but  two  w^ays  in  which  their 

edial  action  can  be  explained*    Either  they  so  act  on  the  system  as 

render  it  insuscejitible  t<;)  the  action  of  the  rheumatic  poison;  or 
they  so  acton  the  rheumatic  poison  as  tc» render  it  incapable  of  ai^ting 
on  the  system.     Fii'st  as  to  their  action  on  the  system. 

Like  c[uiniue  the  salicyl  com]30imds  have  no  effect  on  the  temi>era- 
ture  of  tbe  non-ft?brile  boily,  but  possess  in  an  undoubted  manner  the 
power  of  lowering  that  of  tiio  febrile  body.  To  produce  this  antipy- 
letic  effect  they  re<piire  to  be  given  in  much  larger  dose  than  <piiuine, 
and  even  then  their  action  is  less  certain  and  less  decided  than  that 
of  the  cinchona  alkaloid. 

Kiess  has  maintained  that  salicylic  acid  shortens  the  duration 
of  typhoid  fever.  I  have  given  it  freely  in  both  tyjihus  and  typhoid 
fevers,  and  never  found  any  evidence  that  it  either  shortened  the  dura- 
tion or  diminished  the  mortality  of  either  of  these  maladies.  This 
seems  to  be  the  experience  of  most  observers.  Were  Riess  right  on 
this  point,  the  accuracy  of  his  statement  would  have  been  placed  be- 
yond doubt  before  now;  for  salicylic  ac^id  was  freely  used  in  ty i>hoid 
fever  before  it  was  given  in  acute  rheumatism.  Its  remedial  power 
in  rheumatism  has  been  a  matter  of  demonstration  for  years.  Its 
remedial  power  in  typhoid  fever  has  never  been  demonstratcil :  and 
evidence  is  everj^  day  accumulating  to  show  that  Kiess  erred  in  at- 
tributing such  an  action  to  it. 

Evidence  all  temls  to  show  that  though  the  salicyl  compounds  are 
possessed  of  untloubted  febrifuge  proi)erties,  there  is  but  oue  febrile 
ailment  in  which  thej'  are  known  to  exercise  a  distinctly  curative 
effect.  In  other  fevers  they  may  for  a  time  lower  the  tern f»era ture, 
but  they  do  ntit  mjitirially  alter  the  course  or  curtail  the  duration  of 
the  malady.  In  rheumatic  fever  alone  they  put  a  stop  to  all  that 
constitutes  the  ailment. 

But  rheumatic  fever  does  not  consist  solely  of  fever.  An  essen* 
tial  part  of  its  existence  is  inflammation  of  the  fibrous  tejctnres  of  the 
mcytor  apparatus.  Just  as  it  is  impossible  for  any  poison  to  produce 
the   disease  without  causing  inflammation  of  these  texturt^^,  so  it 
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is  impossible  for  any  remedy  to  cure  it  without  allaying  that  inflam- 
mation. 

In  considering  the  curative  action  of  the  salicyl  compounds  in 
this  disease  attention  has  been  directed  too  much  to  the  rapidity  with 
which  the  temperature  has  been  reduced  and  not  enough  to  the 
equally  great  rapidity  with  which  the  joint  inflammation  is  arrested. 
Indeed  the  arrest  of  this  and  the  speedy  reliei  of  the  suffering  to 
which  it  gives  rise  constitute  the  most  striking  of  the  effects  of  the 
salicyl  compounds  in  rheumatic  fever,  A  man  may  be  screaming 
with  agony  and  unable  to  move  arm  or  leg  without  the  most  acute 
suffering ;  the  joints  are  swollen  and  inflamed,  and  his  condition  one 
of  intense  misery.  Salicin  or  salicylic  acid  is  administered  in  thiiiy- 
grain  doses  every  hour,  and  in  eight  or  ten  hour«  the  pain  is  gone, 
the  joint  inflammation  is  arreated*  the  man  can  move  his  liml>B,  and 
the  joints  can  \x*  handled  without  causing  discomfort,  Nt>  febrifuge 
action  can  exi)lain  this.  No  remedy  which  simply  allayed  fever 
could  give  such  a  result.  In  the  whole  field  of  practical  medicine  we 
know  notliing  like  it.  There  is  no  other  instance  in  which  acute  in- 
flammation of  any  structure  is  arrested  with  the  rapidit>^  witli  which 
the  salicyl  compounds  subdue  acute  rheumatic  inflammation  of  the 
joints.  And  the  joint  inflammation  of  acute  rheumatism  is  the  only 
form  of  inflammation  over  wliich  tlio  Halieyl  ct>Tni>i)Uuds  exercise  this 
controlling  influence.  The  curative  effects  are  not  due  to  their  febri- 
fuge pi-ofierties ;  tliey  are  not*  due  to  any  power  of  arresting  the 
prcjcess  of  inflammation,  and  yet  in  acute  rheumatism  they  rapidly 
sulxlue  fever  and  arrest  inflammation  of  the  joints.  They  put  a  stop 
rapidl^v  and  effectual ly  to  the  whole  process  of  acute  rheumatism, 
and  they  do  this  without  having  the  power  Uj  aiTest  any  other  morbid 
process.  Clearly  their  action  is  essentially  anti-rheumatic.  They 
act  not  on  the  system,  not  on  the  joint  tissues,  but  on  the  rheumatic 
poison.  The  symptoms  of  acute  rheumatism  are  all  due  to  the  pix>pa- 
gation  in  the  system  of  the  organism  which  constitutes  the  poison  of 
the  disease;  the  salicyl  compounds  arrest  these  by  destroying  that 
poison.  The  rapidity  with  which  the  disease  is  aiTested  resembles 
the  crisis  of  a  fever  more  than  anything  else.  The  crisis  of  a  fever 
means  the  cessation  of  the  action  of  thr^  poison  which  causes  it.  The 
rapid  decline  of  the  symptoms  of  acute  rheumatism  under  the  influ- 
ence of  the  sjilicyl  compounds  means  the  same  thing— the  cessation 
of  the  acti*m  of  the  rheumatic  poison.  In  both  cases  the  cassation 
of  the  symptoms  is  somewhat  abrupt — in  the  one  case  the  poison 
ceases  to  be  reproduced  because  the  material  necessary  to  its  repro- 
duction is  exhausted ;  in  the  other  the  poison  ceases  to  be  reproduce 
because  it  is  destroyed. 
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The  Heart  Complications  of  Rheumatism. 

The  cardiac  apparatus  in  made  up  of  the  following  stnictures 

1.  The  hollow  muscular  substance  of  the  heart,  which  by  its  con* 
traction  initiates  the  movement  of  the  blood. 

2.  Iling^  of  white  fibrosis  tissue  which  surround  and  form  the 
himisi  of  the  arterial  and  auiiculo-veutricuhir  openings,  and  to  which 
the  muscular  fibres  are  attached. 

3.  Fibrinous  valves  whose  stiiicture  is  continuous  with  that  of 
the  rings,  and  whose  function  it  is  to  close  the  variouB  openings  of 
the  heart,  t<j  i^esist  the  backward  tentlency  of  the  blood,  and  keep  it 
in  the  proper  channel. 

4.  A  membrane  which  lines  the  interior  of  the  heart's  cavities, 
and  is  reflected  over  the  fibrous  structure  of  the  valves,  and  whose 
smooth  surface  facilitates  the  onward  flow  of  the  blood. 

5.  An  investing  membrane  which  covers  the  heaii  externally,  and 
whose  peculiar  formation  and  smooth  glistening  surface  facilitate  the 
free  action  of  that  organ. 

All  these  structures,  with  the  single  exception  of  the  internal  lin- 
ing membrane,  find  their  analogue's  in  those  which  go  to  form  a  com- 
plete and  j>erfect  joint.  They  are  all  apt  to  suifer  in  the  course  of 
acute  rhetimatism,  though  not  all  to  the  same  extent* 

The  function  of  cardiac  muscle,  like  that  T>f  volunbiry,  is  to  ini- 
tiate movement.  The  function  of  the  fibrous  structures  of  the  rings 
and  valves,  like  that  of  the  fibrous  tendons  and  ligaments,  is  to  afl^ord 
attachment  to  muscle,  and  to  regulate  noniiaT  and  prevent  abnormal 
movement. 

The  function  of  the  pericardium,  like  that  of  the  synoWal  mem- 
brane of  the  large  joints,  is  to  facilitiite  free  movements. 

The  endocardium  alone  Invs  no  analogue  in  tlie  structures  of  a 
joint. 

When  cnn^iidering  the  action  of  the  rheumatic  poison  on  tlie  joints 
we  saw  that  the  structures  which  sufler  most  are  the  fibrous  textures 
which  regulate  their  movements — the  ligaments  and  tendons*  It  is 
the  «ame  in  the  heart*  The  stnictures  which  chiefly  suffer  are  those 
which  regulate  the  movement  of  the  blood,  the  fibrous  rings,  and 
valves. 

It  is  its  tendency  to  affect  the  heart  that  imparts  to  rheumatism  its 
gravest  features.  In  the  majority  of  fabil  cjises  deatli  is  attributjible 
to  some  form  of  cardiac  inflammation. 

lillaud  was  tlie  first  who  insisted  on  the  essential  nature  of  the 
ion  between  rheumatism  and  this  inflammation.     Iti^  frequent 
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CKscurreiioe  in  the  course  of  that  disease  had  indeed  been  pointed  out 
by  others  before  him,  notably  by  Pringle,  But  it  is  to  this  distin- 
guished French  physician  that  we  must  arcord  the  credit  of  having 
first  insisted  on  the  freciuency  and  true  nature  of  the  heart  aflection. 
Before  his  time  it  was  looked  upon  as  a  sort  of  metastasis,  or  retro- 
cession of  the  inflaiumation  from  the  jointa  to  the  heart.  He  re- 
garded it  as  *'one  of  the  elements  of  the  disease,"  and  as  early  as 
1835  advocated  the  view,  which  has  siuc^  been  generally  accepted, 
that  pericarditis  and  endcicarLlitis  are  of  frequent  occurrence  in  the 
course  of  acute  rheimiatism,  and  are  to  be  regarded  as  produced  in 
the  same  way  as  the  joint  inflammation. 

In  all  forms  of  rheumatism,  acute*  subacute,  and  chronic,  the 
lieart  is  apt  to  suffer.  In  the  acute  the  canlinc  iuflamraation  partakes 
<.)f  the  generally  acute  cliaractc*r  of  the  attack  and  the  symptoms  are 
well  marked  fn^m  tlio  commencement.  In  the  subacute  the  symj)- 
toms  are  less  marked,  and  the  iinmeiliate  result  of  the  cardiac  mis- 
chief is  less  a  source  of  anxiety.  In  the  chronic  its  onset  is  so  gradual 
tliat  the  cartliac  affection  seldom  attracts  attention  until  it  is  so  far 
advanced  a.s  to  cause  serious  disturbance  of  the  hearths  action,  and 
the  general  symptoms  of  cardiac  disease. 

The  exact  proportion  of  cases  of  acute  and  subacute  rheumatism 
during  whose  coui*se  recent  cardiac  inliaramation  occurs  is  differently 
stated  by  different  obser^^ers.  And  the  nature  of  the  t question  is  such 
that  discrepancies  must  exist.  In  acute  attacks  the  heart  is  more  aj>t 
to  Suffer  than  in  subacute,  and  young  patients  are  more  liable  to  this 
complicatititf  tlian  more  elderly  ones.  The  acuteness  of  the  attack 
and  the  age  tif  the  sufferer  are  thus  important  elements  in  determin- 
ing whether  or  not  cardiac  complications  are  likely  to  oeeur.  An 
observer  the  majority  of  whose  cases  are  subacute,  and  the  average 
age  of  whose  |>atieDts  is  tbirty,  will  have  a  smaller  percentage  of 
(•ardiac  complicatiohs  thari  one  who  hai>pens  to  have  a  larger  number 
of  ac*ute  cases,  and  the  average  age  of  whose  patients  is  twenty. 

Fulkr  and  othei-s  have  endeavored  in  stutlying  this  (juestion  to 
distinguish  between  acute  and  subacute  rheumatisra.  But  inde- 
pendently of  the  difficulty,  nny  the  impossibility,  of  drawing  a  dia- 
tinct  line  of  demarcation  l)etween  them,  there  is  no  j»athological 
rea^fm  for  iloing  so.  Acute  and  8ul>acute  rlieumatism  are  merely 
different  degroes  of  severity  of  the  same  disease.  That  the  heart  is 
more  apt  to  suffer  in  acute  cases  is  no  doubt  true,  but  this  implies  no 
pathological  difference  between  them  and  subacute  cases  in  which 
this  tendency  is  less  marked. 

A  study  of  the  stiitistics  bearing  on  this  point  leads  to  the  conclu- 
sion that  we  are  very  ne-ar  the  truth  when  we  say  that,  in  the  course 
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of  acute  and  subacute  rheumatism,  recent  cardiac  inflammation  occurs 
,  about  thirty  per  c*%ut.,  or  in  nearly  one  case  in  three.     But  such  a 
pneral  statement  is  bald  and  to  some  extent  misleading  without  the 
^Additional  statument  that  as  years  advance  the  tendency  to  such  com- 
plications diminishes. 

Three  facts  are  specially  prominent  in  the  history  of  rheumatic 
inflammation  of  the  heart: 

1.  It  is  most  common  in  young  pe4>ple ; 

2.  It  is  more  apt  to  occur  in  acute  than  in  subacute  cases  of  rheu- 
matic fever; 

3.  It  is  limited  to  the  left  side  of  tlit?  heart. 

No  theory  of  rheumatism  is  Sfitisfactory  which  does  not  expkin 
these  very  striking  facts. 

1.  The  Heart  w  Specially  Apt  to  Suffer  in  Young  People, — This  is 
fskct  which  has  been  obser^^ed  and  commented  on  by  most  writers  on 
be  subject*  Dr.  Peacock  gave  it  as  the  result  of  his  olisenations 
on  233  cases  of  acute  and  subacute  rheumatism,  that  of  those  under 
twenty-one  yeai's  of  age  33.3  per  cent,  suffered  from  recent  curdiac 
disease,  while  of  those  over  forty  only  10.6  so  suflered;  shoi^ing  that 
the  occurrence  of  cardiac  complication  is  much  more  to  be  appre- 
hended in  young  people  than  at  more  iMlvant-eil  ages.  This  accords 
with  general  exi>erience.     WTiat  is  the  explanation  of  it? 

We  have  seen  that  rheumatism  is  essentially  a  disease  of  adolee- 
^cenee  and  early  manhood,  and  that  the  textures  which  suffer  most  are 
tbe  fibrous  and  serous  tissues  of  the  large  joints.  The  tendency  of  a 
given  portion  of  fibrous  or  serous  tissues  to  be  affected  by  the  rheu- 
matic jxvison  is  directly  fis  its  functional  activity.  Henc€  the  ten- 
dency of  the  disease  to  attack  tlie  large  joints.  Adolescence  and  early 
manhooil  are  the  periods  of  life  at  whi<*h  the  functional  activity  of 
the  textures  which  suffer  is  at  its  height;  henc«  rheumatism  is  most 
c<»mmon  in  young  i>eople.  Applying  the  same  reasoning  to  the  cfise 
of  the  heai*t,  we  find  in  it  an  aile^iuate  explanation  of  the  fact  which 
we  an^  now  considering,  that  that  organ  is  more  apt  to  be  the  seat  of 
recent  rheumatic  inflammation  in  young  people  than  in  those  of  more 
mature  years*  Muscular  exertion  increases  the  force  and  frequency 
of  the  heart's  action.  The  more  work  the  voluntary  muscles  are 
calle<l  uiKin  to  do,  the  greater  is  the  demand  for  blo<»d  in  them,  and 
the  greater  the  force  and  frequency  of  the  heart's  action.  In  other 
words,  the  voluntary  muscles  and  the  muscles  of  the  heart  work  hand 
in  hand;  functional  activity  of  the  former  ne^'essitates  fiinctiomd 
activity  of  the  latter.  In  this  physiological  fact  we  have  the  explana- 
tion of  the  pathological  one  which  we  are  now  considering.  Rheu- 
matism of  the  joints  is  most  common  in  youth  because  youth  is  the 
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time  at  which  these  structures  enjoy  the  highest  degree  of  functional 
activity.  Eheumatism  of  the  heart  is  most  common  at  the  same  age, 
and  for  the  same  reason.  Hndden  and  rapid  movements,  involving 
ct)rrespondingly  sudden  and  rapid  increase  in  the  force  and  frequency 
of  the  heart's  action,  are  more  fi-equent  l>efore  than  after  the  age  of 
forty.  Before  that  age  the  lieart^s  structures  are,  therefore,  subjected 
to  greater  and  more  frecjuent  calls  than  they  have  to  liear  in  more 
mature  years,  and  must  l>e  ready  to  meet  them.  With  thf^  deci-easing 
functional  actirity  of  advancing  yeara  comes  also  diminished  sus- 
ceptibility to  the  action  of  the  rheumatic  jioison. 

It  is  a  cUiikal  fact  that  the  age  of  Busceptibility  to  the  action  of 
the  rheumatic  poison  is  from  fifteen  to  fifty.  It  is  a  pkymohffieid  fact 
tliat  the  tissues  on  which  that  poison  acts  have  a  higher  degree  of 
functional  activity  during  tlie  earlier  tlian  during  the  later  years  of  | 
that  peritxl.  It  is  a  imihohufical  fact  that  the  tendency  of  a  given 
portion  of  fibrous  tissue  to  l>e  afi'ected  by  the  rheumatic  poison  is 
directly  as  its' functional  activity.  It  foOows  that  the  textures  of  the 
heart  ought  to  be  more  subject  to  rheumatic  inflammation  in  youth 
than  they  are  in  more  mature  years.  And  all  observ^ation  shows  that 
they  are  so. 

2.  Liflammatlon  of  Oifi  Cardiac  Sb"iicture«  is  nwre  Common  in  Anit^ 
than  in  Subacnie  Atkicks  of  Itftenmaiism. — What  is  aif  acute,  and  what 
a  subacut^e,  attack? 

An  acute  attack  is  one  in  which  the  rheumatic  inflaiumation  is 
bf^th  extensive  and  severe,  ail'ecting  sevenil  joints  and  affecting  them 
smartly.     In  other  words,  it  is  a  rheumatic  attack  occnn^ug  in  one 
in  whom  the  rheumatic  constitution  is  very  marked,  in  the  tibroua 
tissues  of  whose  motor  ai>i)aratu8  the  nidus  retiuiHite  to  the  repro- 
duction and  action  of  the  rheumatic  poison  is  jdnindantly  and  widely 
distrilaitcd,  and  on  whom,  therefore,  that  i^oison  exercises  a  very  de-  , 
cideil  action.     The  more  abundant  and  wide  the  distribution  of  thai 
nidus,  the  more  likely  is  it  to  exist  in  the  heart  as  w^ell  as  in  the 
joints,  and  the  more  likely  is  the  heart  t<»  be  jrffected.     As  a  result  of , 
its  abundance,  the  inflammation  of  the  individual  joints  is  severe ;  sm 
a  result  of  its  wiilci  distributif»n  many  joiuts  suffer.     There  are  fifteen 
common  Heats  <»f  rheumatic  inflamm;ition— fouiieen  in  the  joints  and, 
one  in  tlie  heart.     The  wider  the  distribution  of  the  nidus  the  larger^ 
the  number  of  these  seats  likely  to  suffer  at  one  time.     In  this  re- 
spec*t  the  heart,  is  in  the  same  position  as  a  joint;  so  tliat  the  wider 
and  more  alnindant  the  distribution  of  the  nidus  the  more  likely  is  I 
that  organ  to  suffer.     The  same  circumstances  which  make  a  rheu* 
raatic  attack  acute  and  severe  tend  n1%o  to  give  rise  to  heart  compli- 
cations, and  thus  is  explained  the  fact  that  such  complications  aro 
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move  apt  to  occur  in  aciite  cii^en.     The  heart  suffers  in  such  cases  for 
the  same  reiisou  thitt  a  large  number  of  joints  do. 

Given  a  Bevei'e  and  acute  rheumatic  attack  during  whose  course 
ten  of  the  fifteen  common  rheumatic  ce^ntres  are  affected — the  heart 
18  more  likely  to  be  among  the  ten  which  suffer  than  among  the  five 
wliich  cscai^e ;  the  chances  are  two  to  one  against  it.  Given  a  mild 
and  subacute  attack  daring  whose  course  only  iive  oenti*es  are  affected 
— the  heart  is  mon?  likely  to  bo  among  the  ten  which  escaj>G  than 
among  the  five  which  suffer;  the  chances  are  two  to  one  iu  its  favor. 

The  effect  of  age  in  increasing  and  diminishing  the  dimger  to  the 
heart,  we  have  already  considered.  The  influence  of  theee  two  agen- 
cies, the  age  of  the  sufferer  and  the  severity  of  the  attack,  ought  to 
be  considei-ed  conjointly;  for  severe  att^icks  of  acute  rheumatism 
seldom  occur  except  in  youth;  and  nearly,  if  not  cjuite,  always  in 
youth  f(»r  the  lii*st  time*  It  is  prol>able  that  the  severity  of  the  attack 
has,  in  the  manner  just  exphdned,  as  much  to  do  with  the  j^roduction 
of  the  heart  affection  as  has  the  youth  of  the  sufferer. 

The  rheumatic  constitution  is  not  acepiired,  but  natural— maybe 
inherited.  A  man  who  has  it  can  scarcely  reach  the  age  of  forty  in 
A  temperate  climate  without  sufferijig  fnvm  rheumatism;  and  he  is 
more  likely  to  suffer  for  the  first  time  Ijetween  the  ages  of  twenty  and 
thirty  th/m  iK^tween  tliirty  and  forty — and  that  simply  Ijectause  the 
former  decade  comes  first.  If  his  constitution  \ye  a  markedly  rheu- 
matie  one  he  will  suffer  severely,  and  the  majority  of  his  rheumatic 
centres  will  be  affected.  The  heart  is  more  Likely  to  be  in  the  ma- 
jority which  suffer,  than  in  the  minority  which  escape*  That  organ 
suffers,  therefore,  not  so  much  l)ecause  the  man  is  young,  as  because 
his  constitution  is  a  markedly  rheumatic  one ;  and  because  exposure 
to  the  rheumatic  xxiison  is  too  common  to  permit  of  the  likelihood  of 
his  getting  l>eyond  youth  without  suffering  from  its  action. 

That  tlie  rheunmtic  ci»nstitution  is  less  marked  after  middle  age 
has  already  l»een  seen.  This  involves  diminished  susceptibility  to 
the  Jiction  of  the  rheumatic  poison;  and  this  is  common  to  the  whole 
^of  the  structures  affected  in  rheumatism,  those  of  the  heart  as  well  tia 
iose  of  the  jointB. 

3.  HhrHmaiic  lujfammnfwn  of  the  Heart  is  Limited  to  the  Left  Side, 
-In  considering  tbe  action  of  the  rheumatic  poison  on  the  joints  we 
ftw  that  those  which  suffer  nujet  are  the  ones  wliich  enjoy  the  high- 
est degree  of  functional  activity,  and  ai-e  habitually  subject  to  free 
,  ami  active  moTement— tlie  large  joints.  We  find  the  same  thing  in  the 
the  muscles,  the  valves,  the  fibrous  rings,  the  lining  and  in- 
vesting membranes  are.  as  regartls  structure  and  function,  the  same 
un  the  right  as  on  the  left  side ;  only  those  of  the  right  side  have  a 
Vol.  11.— 18 
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less  degree  of  fimctional  activity ;  the  muscular  walls  are  thinner 
lees  vigorous,  and  the  valves  contain  less  tendinous  materiaL  The 
Btructures  are  thinner  and  weaker  on  the  right  side  because  thej 
have  less  work  to  do  and  less  strain  to  bear.  The  difference  bet^'t 
the  two  sides  of  the  heart  in  this  i-esjiect  is  evidenced  by  a  reference 
to  the  contractile  force  of  each  ventricle*  The  walls  of  the  left  ven- 
tricle ai*e  much  stronger  and  thicker  than  thc^se  of  the  right,  **  the 
I»roportion  between  them  in  this  respect  being  as  three  to  one" 
(Quaiu),  It  follows  from  this  that  the  left  ventricle  acts  with  three 
times  the  force  of  the  rij^ht;  it^  fibrous  structures  and  valves  have 
therefore  to  Ix^ar  three  times  as  much  strain,  and  enjoy  a  coiTe8ix)ud- 
ingly  higher  degi*ee  of  functional  activity.  "The  work  done  by 
the  right  ventricle  may  l)e  set  down  as  one-third  of  that  of  the  left** 
(McKendrick.) 

The  fibrous  structures  of  the  right  side  of  the  heart  thus  bear  to 
those  of  the  left  the  same  relation  that  the  fibrous  structures  of  tlie 
small  joints  bear  to  those  of  the  large ;  they  have  not  tlie  same  de 
of  functional  actinty,  are  not  callevl  upon  to  do  much  work,  and  are' 
not  a  nidus  for  the  rheumatic  poison.     Tlie  right  sitle  of  the  heart 
escapes  for  the  same  reason  that  the  small  joints  do. 

Rheumatic  inflammation  of  the  heart  is  generally  described  as'' 
occurring  under  the  three  forms  of  endocarditis,  pericarditis,  and 
myocarditis^ — inflammation  of  the  lining  membrane,  inflammation  of 
the  investing  membrane,  and  inflamoiation  of  the  muscular  substance. 
For  clinical  purposes  this  is  as  convenient  a  classification  as  could 
be  adopted. 


ENDOCJLRDmS. 

By  the  endocardium  the  anatomist  means  the  thin  transparent, 
membrane  which  lines  the  interior  of  the  cavities  of  the  heari,  is  : 
fleeted  over  its  valves  and  muscular  folds,  is  continuous  on  the  left 
side  with  the  lining  membranes  of  the  aorta  and  of  the  jjulioonary 
veins,  and  on  the  right  with  those  of  the  pulmonary  artery  and  sys- 
temic veins. 

The  clinical  observer  att^iches  to  the  terra  a  wider  meaning,  and 
includes  under  it  all  the  structures  which  lie  inside  the  heart— the 
filirous  rings  and  valves  as  well  as  the  lining  membrane.  It  is  of  ira- 
l>ortance  that  this  ilistinction  should  l)e  borne  in  mind,  for  we  shall 
presently  see  that  the  endocardium  of  the  anatomist,  the  lining  mem* 
brane  of  the  heart  proj>erly  so-called,  is  never  the  primary  seat  of 
rheumatic  inflammation.  We  now  use  the  tenu  in  its  wider  sense. 
By  endocarditis  we  mean  inflammation  of  any  or  all  of  the  non-muQ- 
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cular  structures  situated  inside  the  heart— the  fibrous  texture  of  the 
rings  and  valves  as  well  as  the  lining  membrane. 

Itheumatic  inflammation  never  aifects  the  whole  surface  of  the 
lining  membrane  of  the  heart ;  it  is  limited  to  the  part  which  is  re- 
flected over  the  valves ;  and  when  other  parts  suffer  the  mischief  is 
almost  invariably  attriVnitable  to  mechanical  iujiiry  prcnluceil  by  the 
rubbing  on  the  affected  portion  of  the  endocardial  Hurfjice  of  an  al- 
ready damaged  vahnUar  segment.  Moreover,  the  inllammation  does 
ncit  affect  the  whole  vahiilar  surface;  only  one  side  of  u  nt^gment 
suffers — that,  namely,  which  comes  in  contact  with  another  segment 
in  the  lujt  of  closure — in  the  aortic  valve  its  convex  surface,  and  in 
the  mitral  its  auricular.  The  damage  is  further  limited  in  its  early 
stage  to  the  Une  at  which  the  segments  come  intt»  contact. 

The  limitfition  of  the  disease  to  this  particular  part  of  the  valve 
been  attributed  to  tlie  fact  that  it  is  the  part  which  is  most  ex- 
to  friction.  "  In  its  earliest  stages  it  always  occurs  ne^r  the 
edges  of  a  valve  in  the  formation  of  a  line  of  little  elevations  along 
tlie  contact  line  of  its  segments,  where  the  friction  is  greatest"  (Wilks 
and  Moxon). 

*  It  is  those  portions  of  the  valve  which  come  into  contact  in  the 
act  of  closure  and  are  thus  most  exposed  to  friction^  which  are  es- 
pecially involved,  and  in  which  the  changes  usually  commence** 
(T.  Henry  Green). 

That  friction  may  j>roduce  inflammation  of  the  lining  memV)nine 
of  the  heart  there  can  be  no  doubt.  Occurring  in  other  than  its 
valvular  portion  it  is  ahnost  always  due  to  the  rubbing  on  its  surface 
of  a  damaged  valve.  Knowing  this  to  be  the  case,  and  finding  that 
inflammation  of  its  valvular  portion  commences  at  the  line  of  contact 
of  the  different  segments  of  the  valves,  and  therefore  at  the  point  at 
which,  if  anywhere,  they  must  nib,  we  cannot  fail  to  see  that  there 
is  gooil  i*eason  for  the  belief  that  friction  plays  an  imfKirtant  part  in 
the  prcxlttction  of  the  inflammation  of  the  lining  membrane  of  the 
ln-art's  cavities  which  is  found  in  connection  with  acute  rheumatisni. 
Were  tbis  lesion  the  direct  result  of  the  action  of  the  rheumatic  poison 
it  would  not  be  limited  to  one  side  of  the  valve;  it  would  affect  bt>th. 
Furthermore^  its  invariable  limitation  to  the  points  at  which  the 
vah-ular  segments  come  in  contict  shows  thnt  the  cause  which  gives 
rise  to  it  is  something  which  comes  into  play  only  at  that  point. 
Friction  is  the  most  prolmble  if  not  the  only  possil>le  cause,  and  as 
the  seat  of  tlie  lesion  is  al^o  the  only  point  at  which  friction  can  come 
into  play,  the  conclusion  is  forced  upon  us  that  friction  is  the  direct 
oauso  of  the  lesion. 

But  the  tjurstinu  nrifl^^s— Wljy  is  there  friction?    Why  do  the 
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segments  of  the  valves  nib  iigainst  each  other?  Wlien  a  valve  is  al- 
ready damaged  or  rougheneil,  it  is  easy  to  see  how  further  damage 
may  1)6  done;  Vmt  in  a  smooth,  iiuiDJured  valve  how  in  the  mischief 
set  agoing?  It  cannot  be  that  the  valves  constantly  and  and  naturally 
rub  against  each  other— for  in  that  case,  if  friction  prodnced  endo- 
carditis, no  one  would  l)e  free  from  it ;  rhtmmatic  and  non-rheumatic 
subjects  woulil  eqinilly  suffer,  and  a  smooth,  healthy  valve  would  be 
the  exception. 

Fiir  tlie  segments  of  the  valves  to  come  in  contact  is  natural ;  but ' 
contact  does  not  imply  friction.  Healthy  valves  normally  come  intt* 
firm  jiutl  clfi^e  conttict,  without  in  any  way  rubVung  against  and  irri- 
tating each  other;  and  this  all  the  valves  of  the  heart  do  seventy  times 
every  minute — 10C»,80t)  times  every  day,  36,892,01)0  every  year — and 
yet  tliere  is  no  evidence  of  friction  or  irritation  until  suddenly  some 
day,  aft^^r  this  smooth  action  has  gone  on  iminterniptedly  at  this  rate 
for  maybe  twenty -five  years,  and  after  tlie  segments  of  each  set  of 
valvee  have,  without  injury  and  without  nibbiug,  come  into  close  and 
direct  contact  more  than  nine  hundred  millions  of  times  (922,300,000) 
suddenly  sume  day  the  rheumatic  poison  gains  entrance  to  the  sys- 
tem, and  the  smooth  w  orking  of  the  valves  comers  to  an  end^ — they 
begin  to  rub;  the  friction  gives  rise  to  irritation  and  inflammation  of 
the  surface  of  the  valve,  and  the  symptoms  and  signs  of  endocarditis 
are  developed.  How  is  this?  How  can  the  rheumatic  poison  cause 
the  segments  of  the  valves  to  rub  against  and  irritate  each  other? 
That  they  do  rub  is  undoubted.  That  the  rheumatic  poison  is  the 
cause  of  the  morbid  change  is  equaUy  undoubted.  The  question 
which  we  have  to  consider  is  how  the  friction  is  produced. 

If  the  inliammation  of  the  endoc^ardial  covering  of  the  %*alve  be  the 
result  of  friction — and  there  is  no  reason  to  doubt  that  it  is  so;  and 
if  this  friction  be  a  result  of  the  action  of  the  rheumatic  poison  on 
tlie  valve — and  there  is  no  reason  to  doubt  that  such  is  the  case — 
there  must  be  a  stage  of  the  valvular  lesion  which  not  only  precedes 
the  inflammation  and  roughening  of  its  endocardial  covering,  but 
precedes  and  gives  rise  to  the  friction  which  causes  this.  Wliereiii 
does  this  stage  consist? 

Structurally  a  valve  consists  of  two  folds  of  the  endocardium  en- 
closing l>etween  them  the  fibrous  or  tendinous  material  which  imparts^ 
to  the  valve  its  strength,  its  capacity  to  resist  the  pressure  of  the 
blood,  and  to  ]>erform  the  functit»n  which  it  is  intended  to  fulfil.  In 
endcXNirditis  the  infljimmation  must  commence  in  one  of  these  struc- 
tures, for  there  is  no  other  stnic^ture  to  be  affected ;  and  there  is  good 
reasorj  to  believe  that  the  mischif^f  commences  in  the  fibrous  structure 
of  the  valve  and  involves  its  endocartlial  covering  only  secondarily. 
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We  &ive  already  seen  that  the  rheumatic  poison  acts  chiefly  on 
those  fibrous  structures  which  enjoy  the  highest  degree  of  functional 
activity.  This  is  why  the  large  joints  suffer  more  than  the  small, 
and  the  valves  of  the  left  side  of  the  heart  rather  than  those  of  the 
right.  The  part  of  the  valve  which  fits  it  for  the  work  it  has  to  do, 
and  imparts  to  it  its  strenj^th  and  capacity  to  resist  i)re9sure,  is  not 
the  endocardial  covering  but  the  fibrous  structures  which  that  en- 
closes. This  fibrous  structure  is  the  seat  of  functional  activity ;  for 
that  reason  it  is  the  part  of  the  valve  on  which  we  should  exiiect  the 
rheumatic  i)oison  to  act  primarily  and  chiefly.  And  so  it  is  found  to 
be.  The  stage  of  rheumatic  endociirditis  which  not  only  precedes 
the  eviilenc*^  of  inflammation  of  the  endocardial  covering  of  the  valves, 
but  also  precedes  and  gives  rise  to  the  vahnilar  friction  which  inducee 
that  inflamroation,  is  the  stage  of  inflammatory  tliickening  of  their 
subjacent  fibrous  texture.  The  earliest  change  which  takes  place  in 
this  texture  as  a  result  of  the  inflammation  consists  in  multiplication 
of  its  cellular  elements.  This  is  the  first  and  earliest  result  of  the 
action  of  the  rheumatic  poison  on  the  valve.  Let  us  see  how  this 
would  afi'e^t  the  aortic  valve.  A  segment  of  this  valve  consists  of  a 
duplicature  of  the  endocardial  lining  raerabrane,  inclosing  within  it 
the  fibrous  stnicture.  At  the  centre  of  its  free  bonier  is  an  elevated 
fihro-CJirtilagiuous  ncxlulfr — the  corpus  Ara^itii  Bands  of  tibmus  tis- 
ane stretch  across  the  valve  to  its  nodule  from  the  lK>rder  of  valvular 
attachment  to  tlie  aortic  ring.  Some  of  these  run  along  its  free  sur- 
face ;  others  sprwul  out  over  the  Ixnly  of  the  valve,  and  come  to  a 
point,  as  it  were,  at  the  corpm  Aranlii.  Between  the  fibres  of  the 
free  margiTi  and  those  of  the  lM>dy  of  the  valve  there  is^  on  each  side 
of  the  nodule,  a  small  space  over  which  no  fibres  run.  This  spaee, 
ciiIIcmI  the  InnaUtt  consists  simply  of  a  dupUcuitnre  of  the  endocardial 
lining ;  it  is  the  thinnest  part  of  the  valve*  In  the  jict  of  closure  tlie 
three  segments  of  the  valve  are  thrown  together  into  the  middle  of 
the  aortic  outlet,  and  the  three  corpora  Amntii  come  into  contact  at 
its  centre.  The  three  Innuhe  also  come  into  contact,  and  are  firmly 
pressetl  against  each  other  by  the  aortic  column  of  blood.  They  are 
all  e«iually  pressed  down  by  this  column;  Imt  the  pressure  thus  ex- 
ercised on  imch  individiml  segment  is  counterbalanced  by  the  counter- 
pressure  on  its  lather  side  of  the  two  n^mAining  segments.  Thus  this 
thin  portion  of  the  valve  is  freed  from  strain ;  for  the  greater  the 
pressure  of  the  bhxxl  column  the  more  fjerfect  is  the  contact  of  the 
lonuIfB,  and  the  greater  the  counter-support  which  tliey  gi%"e  each 
other.  The  part  on  which  the  strain  falls  is  the  thicker  fibrous  por- 
tion of  the  valve  which  bounds  the  lunula  below.  The  stmin  begins 
uhi^N*  ihf*  counter-presfiur*'  of  th^  opposing  segments  ceaj^es.     "The 
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force  of  the  reflui  is  SEstained  by  the  stouter  and  more  tendinoiis 
part  of  the  valve"  (Quain), 

This  stouter  and  more  tendiDous  part  it  is  which  sofferB  in  acute 
rheumatism*  The  lunula  is  not  affected.  The  granulations  which 
are  formed  on  the  surface  of  the  endocardial  lining  in  the  earlier  stage 
of  inflammation  of  that  membrane  are  limited  to  the  ctmvpx  surface 
of  the  Hue  of  tibrc  lua  tissue  which  passes  from  the  attached  border  of 
the  valve  to  the  iwpus  Aratilii,  and  which  bounds  the  lunula  below. 
Along  this  line  the  granulations  run  like  a  row  of  beads.  Tlie  band 
of  fibrous  tissue  which  forms  this  line  is  at  onoe  the  lowest  part  of 
the  seat  of  vahnilar  contact  and  the  highest  part  of  the  seat  of  valvu- 
lar strain.  Above  it  there  is  no  strain;  below  it  there  is  no  contact. 
It  is  the  chief  seat  of  functional  a<*tinty,  therefore  its  fibrous  tissue 
is  the  seat  of  rheumatic  inflammation;  it  is  the  lowest  line  of  the  seat 
of  contact,  tlierefore  its  endocardial  covering  is  the  seat  of  friction, 
when  rendered  unduly  prominent  by  thickening  of  the  subjacent 
fibrous  tissue. 

In  the  mitral  valve  there  is  no  lunida;  the  whole  structure  is 
e<|iifdly  Htrained,  and  no  one  part  is  weaker  than  tbe  rest,  A  weak 
point  would  be  very  liable  to  give  way,  for  the  strain  on  this  valve  is 
both  greater,  and  more  eiiually  diffused  over  its  surface,  than  is  tlie 
strain  on  the  aortic.  In  the  case  of  the  aortic  valve  there  is  only  the 
blood  pressure  to  lie  resisted;  but  in  the  case  of  the  mitral  there  is 
btith  the  blood  pressure  and  the  strain  of  the  tightened  chordte 
tt^ndinea?. 

The  fibrous  structure  of  the  whole  valve  may  be  the  seat  of  in- 
flammatory thickening;  but  the  evidi^nce  of  inflammatory  change  in 
its  endtwardial  Uning  membrane  is  b  mi  ted  to  the  anricuhir  surface, 
and  to  the  line  of  contact  of  the  valvular  segments.  In  other  words, 
in  the  miti*al  as  in  the  aortic  valve  the  grauulatious  are  formed  at 
that  line  wMch  is  at  once  the  seat  of  strain  and  the  point  of  c<  »ntact. 
It  is  the  seat  of  strain,  therefore  its  fibrous  tissue  is  the  seat  of  rheu- 
matic inflammatinn.  It  is  the  point  of  coutact,  tliereft>re  its  endo- 
cardial covering  is  the  seat  of  friction  wlien  rendered  unduly  j promi- 
nent by  inflammatory  thickening  of  the  subjacent  fibrous  textures. 
Normally  a  valve  is  so  perfectly  adapted  to  the  size  of  the  orifice 
which  it  is  intended  to  close,  that  in  the  act  of  closing  its  segments 
come  into  perfect  and  firm  contact  without  any  friction.  They  are 
firmly  pressed  against  each  other,  but  they  do  not  I'ub.  But  if  the 
segments  te  thickened,  it  is  e%4dent  that  they  must  come  into  contact 
sooner  than  they  ought.  The  shse  of  the  orifice  to  be  closed  being 
unchanged  and  the  force  which  closes  it  remaining  the  same,  these 
thickened  segments  must  come  in  contact  before  the  closing  force  m 
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expendeil.  The  continued  operation  of  tliat  force  after  the  segmeiits 
of  the  valve  are  in  full  contact,  munt  lead  to  furtlier  movement  of  the 
sepraents.  Normally  their  movement  is  completed  at  tlie  moment  of 
perfect  and  close  contact;  but  with  a  thickened  valve  contact  takes 
plat^  too  8oon,  and  movement  is  continued  for  an  appreciable  time 
after  that  event — with  the  necessary  roHult  of  causing  the  valvular 
seKinents  to  rub  against  each  other  at  the  point  of  premature  contact. 

To  pmt  it  otherwise :  The  swelling  of  the  deef>er  fibrous  textures 
of  the  valves  necessarily  elevates  and  makes  more  prominent  the 
sui>erficial  covering  of  the  swollen  part.  As  the  segments  of  the  valve 
close,  the  unnaturally  prominent  endocardial  covering  qf  each  comefi 
into  abnormally  early  contact  with  the  oi>posing  segment.  The  con- 
tinuance of  the  act  of  closure,  and  therefore  of  valvular  movement, 
after  such  contact  is  complete  necessarily  causes  these  elevated  sur- 
faces t^>  rub  against  each  other.  This  friction  produces  irritation 
and  inflammation  of  the  endocardial  coating  of  the  valves  at  their 
line  of  contact.  The  point  is  that  the  primary  action  of  the  rheu- 
matic poison  on  the  valves  is  to  cause  thickening  of  their  deejver 
fibrous  structure,  and  that  the  roughening  of  the  emlocArdial  surface 
is  a  secondary  consequence  of  this,  and  not  a  direct  result  of  ihe 
action  of  the  rheumatic  poison  on  it. 

The  morbid  changes  which  take  place  in  acute  rheumatic  en- 
docarditis are  as  follows : 

1,  There  is  multiplication  of  the  cellular  elements  of  the  fibrous 
structure  of  the  valve ; 

2.  As  a  conse(]uenc«  of  this  these  fibr«:»us structures  are  thickened; 
3«  As  a  resiUt  of  this  thickening  there  is  undue  prominence  of  the 

end(X!ardial  covering  of  the  valve ; 

4.  As  a  consequenca  of  this  the  surfaces  of  the  valvular  segments 
come  into  abnormally  early  contact  in  the  act  of  closure; 

5.  This  causes  them  to  rub  against  each  other  during  the  lattfT- 
stage  of  this  act; 

6.  The  friction  thus  produced  causes  irritation  and  roughening  of 
the  surface  of  these  valvular  segments  at  the  point  at  which  they  rub; 

7.  Tills  roughening  it  ia  which  produces  the  physica.1  signs  of 
endocarditis. 

It  will  be  seen  from  this  that  the  changes  in  the  endocardial  lining 
membrane  by  which  we  diagnose  endocarditis  are  a  comparatively 
late  stnge  of  the  disease,  and  that  the  earlier  changes  in  the  valve  give 
rise  to  no  physical  signs  and  cannot  l>e  di*ignosetl— an  important 
point  t<»  bear  in  mind  when  considering  the  action,  curative  and 
prophylactic,  of  remedial  agents. 

Mi<  roMropic  examination  of  the  affected  portion  of  vaJve  confirms 
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this  view  of  the  nature  And  seat  of  the  morbid  change.  On  making 
a  section  of  one  of  these  granidar  no<lules,  and  submitting  it  to  such 
examination,  it  is  found  that  the  seat  of  swelling  is  the  deep  layer  of 
fibrous  tissue^  and  that  the  superficial  lining  of  the  valve  is  mereljr 
rained  up  by  the  mttltijtlicatioii  of  the  cellular  elements  of  the  sub- 
jacent fibrous  texture.  "If  a  valve  with  these  nodules  be  cut  for  the 
microscope  across  the  plane  of  its  curtain,  so  as  to  show  a  section 
down  through  one  of  the  small  nodules,  this  will  be  found  to  be  com- 
|>osed  of  a  simple  cloudy  swelling  of  the  tissue  of  the  valve  tlirough  a 
multiplication  of  the  cellular  elements  in  its  fibrous  structure,  which 
here  and  tLere  by  its  excess  rj\ises  the  surface  into  a  little  hillock. 
If  the  billock  takes  the  form  of  a  distinct  projecting  grain,  you  ^nll 
always  find  on  the  top  of  it  a  cap  of  fibrin  separated  fiom  its  sub- 
stance?  by  a  line  which  the  niicniscope  defines  yery  clearly.  This 
call  of  fibrin  difi'ers  in  composition  from  the  hillock  itself,  though 
the  difference  is  more  easily  seen  than  described,  for  the  organization 
m  both  is  very  low;  but  the  fibriii  is  almost  sferucturelesa,  while  the 
hillock  of  swollen  valve  substance  shows  the  regularly  placed  nuclei^ 
of  fibrous  tissue''  (W^ilks  and  Moxon) . 

The  cap  of  fibrin  here  described  is  fibrin  which  is  depositecT 
directly  from  the  bloncl  on  the  roughentnl  surface  of  the  endocardium, 
just  as  it  would  be  dei^osited  around  any  foreign  Ixxly*  The  true 
seat  of  the  inflammation  is  the  deejier  filirouH  tissue  of  the  valve. 

fllieu  rheumatic  inflammation  attackH  the  fibrous  rings  it  pro- 
duces there  the  same  multiplication  of  the  cellular  elements  and  the 
same  tliickening  as  it  causes  in  the  valves,  but  thickening  of  the 
fibrous  textures  of  the  rings  is  not  of  so  much  importance,  for  it  gives^ 
rite  to  no  such  nibbing  as  takes  place  when  the  valves  are  afl*ect 
The  sole  result  is  tliickening  of  the  fibmus  rings,  and  possibly  some" 
narrowing  of  the  orifice.  Tliere  is  no  friction,  and  no  roughening  of 
the  endocardial  surface. 

Iiheunjaticemh>carditis  then  is  primarily  and  eKsentinlly  a  disease 
of  the  fibrous  structures  of  the  heart.  It  is  therefore  limited  to  that 
portion  of  the  endocardial  contents  in  which  these  structure's  exist. 
The  small  portion  of  the  lining  membrane  of  the  heart  which  covers 
the  fibrous  valves  very  frequently  suftVi*H;  the  much  more  extensive 
portion  which  lines  the  heart's  cavities  remains  unaffc*cted.  The  sole 
difference  lK*tween  the  iwn  is  tliat  the  one  is,  and  the  other  is  not,  in 
direct  contact  with  the  fibrous  textures,  and  that  the  one  is,  and  the 
other  is  not,  the  seat  of  friction  when  these  textures  are  inflamed  and 
swollen. 

The  lining  membrane  of  the  heart  differs  in  structure,  in  nature, 
and  in  fimction,  from  that  which  invests  it  externally.     Error  and 
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misconception  have  arisen  Imm  not  reeof^niziiig  this,  and  from  r^ 
gardiuj^  endocarditis  as  l>earing  to  the  endocardial  lining  membrane 
the  same  relation  that  pericarditis  bears  to  the  pericardial  invest- 
ment. There  is  little  or  no  analogy,  either  physiological  or  patho- 
logical, l>etween  the  two  membranes.  The  function  of  the  endo- 
cardial liuiug  is,  by  presenting  a  smtx)th  surface  to  the  blooil,  to 
facilitate  its  onward  flow.  It  has  exiictly  the  same  part  to  perform  as 
the  lining  membrane  of  the  great  yessek,  with  which  it  is  structurally 
continuous.  Neither  in  the  heart  nor  in  the  arteries  does  this  mem- 
brane  tend  to  take  on  inflammatory  action ;  and  when  inflammation 
does  <iccur  in  it,  it  shows  no  tendency  to  spread.  The  irritation  pm- 
duced  by  the  rubbing  of  a  valvular  vegetation  against  the  lining 
membrane  of  the  ventricle  may  l>e  so  great  iiB  to  cause  idceration  at 
the  point  of  contact;  but  the  mischief  is  limited  to  this  point,  and 
does  not  spread.  There  is  no  such  disease  as  acute  genei*al  inflam- 
mation of  the  endtK'ardium.  Tlie  membrane  has  no  vessels,  and 
inflammation  cannot  spread  over  its  surface,,  as  it  does  over  that  of 
the  vascidar  periciirdium. 

The  symptoms  and  signs  of  rheumatic  endocarditis  vary  with  the 
seat  of  the  disease  and  the  severity  of  the  attack.  Occurring  as  it  does 
in  the  couree  of  acute  rheumatism,  any  febrile  disturbance  to  which 
it  may  give  rise  is  apt  to  b©  lost  in  that  attributable  to  the  joint  in- 
fljirnmation.  That  endocarditis  slightly  raises  the  tem^jerature  there 
can  be  no  doubt,  but  the  invasion  of  fresh  joints  has  a  more  marked 
effect  in  that  way,  and  as  the  cai-diac  comiilications  generally  occur 
at  a  stage  of  the  illness  when  fresh  joints  are  apt  to  suffer,  it  is  sel- 
dom jiossible  to  say  how  much  of  the  abnormal  rise  is  due  to  the 
heart  aff'ection.  Inflammation  of  the  endocardium  may  cause  less 
general  disturbance  than  inflammation  of  a  joint,  while  its  local  ef- 
fects may  be  so  slight  as  to  cause  no  discomfort  to  the  patient 

Thft  symptoms  special  t<i  it  are  subjective  and  obje^^-tive.  The 
subjective  are  not  commensurate  with  the  serious  nature  of  the  ail- 
ment. They  vary  with  the  severity  of  the  attJick.  Frequently  they 
are  altogether  al*scut.  In  very  acute  cases  tliere  may  Ije  pain  in  the 
cardiac  region;  the  heart's  action  may  lie  disturbed  and  rapid,  the 
breathing  iK'celerated,  oppit\Hsed,  or  even  hil>oreil,  and  the  patient  very 
anxious.  If  both  aortic  and  mitral  orifices  and  valves  are  acutely  in- 
flamed, such  are  apt  to  be  the  symptoms.  But  in  such  acute  cues 
the  muscular  substance  of  the  heart  is  generally  more  or  less  in- 
volved in  the  inflammatory  mischief,  and  it  is  probable  that  some  of 
the  symptoms  are  due  to  this,  as  much  as  to  the  endocardial  inflam- 
ition,  More(}ver,  ttie  pericardium  is  also  liable  to  be  inflamed  in 
,  severe  cases. 
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When  the  inflammatioB  is  less  severe  and  is  limited  to  the  eiido- 
cartlium  there  may  be  little  or  no  disturbance  of  the  breathing  or  of 
the  cardiac  Miction.  In  many  cases  subjective  symptoms  are  entirely 
absent;  and  tlie  sole  intlication  of  the  existence  of  the endocanlitis  is 
the  altered  character  of  the  heart's  soumls,  the  alterations  generally 
consisting  in  the  development  of  one  or  more  murmiii's. 

It  has  been  said  that  such  murmurs  may  be  of  amemic  origin ♦  I 
do  not  think  that  nowadays  they  ever  are  so.  They  may  sometimes 
have  been  so  in  the  old  days  of  free  bleeding :  but  in  the  absence  of 
such  treatment  it  is  scarcely  jjossible  for  au  ameniie  murmur  to  be 
developed  in  the  short  time  that  suflSces  for  the  production  of  those 
which  we  ai*e  now  considering.  In  acute  rheumatism  an  amemic 
murmur  could  scarcely  be  develoi>ed  till  late  in  the  case:  those  now 
under  consideration  generally  appear  in  the  early  stage  of  the  disease. 

In  the  fu>rtic  valve  we  have  seen  that  the  mnrbid  change  congists 
in  the  thickening  of  its  segments,  and  io  roogbening  of  their  convex 
surfaces.  During  the  systole  of  the  heart  these  segments  are  thrown 
against  the  walls  of  the  aortic  outlet,  Tldckening  of  their  fibrous  tex- 
ture must,  therefore,  cause  a  diminution  of  the  calibre  of  this  outlet — 
a  diminution  w^hich  is  directly  as  the  extent  of  the  morbid  change ; 
while  the  deposition  of  fibrin  on  the  surface  of  the  valve  not  only- 
further  diminishes  the  aoHic  outlet,  but,  by  pi^senting  to  the  blood 
a  roughened  surface,  interferes  with  the  naturally  smooth  and  easy 
passage  of  that  fluid  from  the  heart  into  tlie  great  vessels*  The  re- 
sult and  the  i)hysical  evidence  of  this  state  of  matters  is  the  develop- 
ment of  a  systolic  murmui'  loudest  at  the  base,  and  transmitted  into 
the  aorta.  If  one  or  more  of  these  segments  slinidd  be  sc-  altered  as 
t<j  render  due  closure  of  the  valve  impossible^  some  of  the  blood  re- 
gurgitates back  into  the  ventricle  from  the  aorta,  and  there  is  devel- 
oi»ed  a  diastolic  murmur  transmitted  downward  into  the  heart  and 
most  distinct  at  mid-sternal  region. 

Thickening  of  the  fibrous  stimctures  of  the  heart  is  not  limited  to 
their  valvidar  portion :  the  rings  also  suffer.  The  effect  of  this  on 
the  aortic  ring  is  still  further  to  diminish  the  calibre  of  its  outlet  and 
increase  the  signs  of  aortic  obstruction. 

In  tlie  raitial  valve  the  morbid  change  consists  in  thickening  of  its 
structure,  and  in  roughening  of  its  auricidar  surface  at  the  line  of  con- 
tact of  it8  segments. 

Such  morlud  change  in  the  mitral  valve  is  apt  to  produce  more 
serious  diHtui*bance  of  tlie  vah^ilar  function  than  does  a  correspond- 
ing change  in  the  aortic.  For  in  the  aortic  the  thickening  is  partial ; 
the  lunnhe  are  not  affected,  and  so  long  as  they  come  well  into  con- 
tJK^t  the  valve  continues  to  perform  its  function.     But  in  the  mitral 
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valvG  there  is  no  limuUt;  the  whole  segment  is  thickenetl.  This 
means  lt>s8  of  mobility,  loss  of  pliubility,  and  conse<nient  loss  of 
atlaptability— a  condition  which  in  exaggerat^nl  by  thi*  roiijt^liening 
of  the  Hurfjiee  of  tha  valvular  segments  at  their  line  of  contact*  The 
result  in  tliat  the  two  segments  do  not  come  into  close  and  perfect 
i^ontact,  a  certain  (luantity  of  blood  regurgitate^  back  into  the  auricle, 
and  there  is  developed  a  mitral  systolic  murmur- 
Should  the  fibrous  ring  Ix^  sufficiently  thickeueil  to  cause  any  nar- 
rowing of  tlie  mitral  orihee  there  will  be  developed  a  presystolic 
blow^the  evidence  of  mitral  obstruction. 

Thickening  of  the  rings  gives  rise  to  no  friction  and  no  roughen- 
ing of  the  eud*x"ardial  surface,  and  is  for  this  reason  more  often  recov- 
ered from  than  thickening  of  a  valve. 

The  absence  of  pain  in  rheumatic  inflammation  of  tlje  fibrous  tex- 
tures of  the  heart  is  one  of  the  chief  poiuts  of  distinctiou  l>etween 
it  and  similar  inflammation  of  the  fibrous  textures  of  the  jointa. 
Another  distinction,  and  one  of  much  more  serious  ira|X)rt,  is  that 
the  results  of  rheumatic  inflammation  of  the  textures  of  a  joint  are 
generally  transient  and  perfectly  recovered  from ;  while  those  of  like 
inflammation  in  the  textures  of  the  heart  are  apt  to  be  permanent. 
Why  is  this?  The  poison  which  [iroduces  the  Inflammation  is  the 
same  in  both ;  its  mode  of  action  is  the  same ;  the  tissue  on  which  it 
acts  has  in  each  the  same  structure,  and  a  similar  function.  Why, 
then,  hIkhiUI  the  results  be  so  difiVrent?  The  temporary  character  of 
the  injury  to  the  textures  of  the  joints  has  l>een  ascribed  tti  tJie  ab- 
sorbent eff'ects  of  the  pressure  exercised  on  the  effused  protlucts  by 
tlie  suiTounding  solid  strtictui-es.  The  ixTmanent^  of  the  damage  to 
the  textui^es  of  the  heart  has  been  ascribed  to  the  absence  of  such 
pressure*  **  The  i)ermanence  of  the  injury  in  the  c^is©  of  endocarditis 
is  simply  due  t^i  the  want  of  counter-pi'essure.  In  the  joints  the  swol- 
len memliraues  are  pressed  against  the  other  solid  structures  as  soon 
as  the  liquid  efiusion  is  remove*!.  This  pressure  causes  absorption 
of  all  the  new  pnxUicts,  whereas  in  the  heart  there  is  no  direct  pres- 
sure of  solids  against  the  inflamed  valves*  which  stand  freely  in  fluid 
blood,  so  that  the  new  products  persist**     (Wilts  and  Moxon)  • 

A  more  simple  ami  adt^juate  explanation  uf  this  unfortunate  dif- 
ference is  t*i  l>e  found  in  the  fact  that  when  the  fibrous  textures  of  a 
joint  are  inflamed  they  get  |)erfect  re.st,  and  an^  thus  plaeed  in  cir- 
ca mstjiuces  favorable  to  complete  recovery:  while  the  fibrous  textures 
of  the  heart  not  only  get  no  rt*st,  but.  from  tlie  greater  fn^inency  of 
the  heart's  action,  are  ciilled  upon  to  do  an  increased  amount  of  work. 
They  are  thus  placed  in  circumstances  which  make  complete  recovery 
all  but  i  Til  possible. 
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Acute  cases  of  rheumatism,  in  which  the  textures  of  the  joints  are 
sniartly  iuflamed,  in  which  there  is  a  cxjnsiderable  amount  of  thick- 
euing  arid  t^ffusion,  and  in  which  comi>lete  rest  is  i^ven  to  the  iu- 
flamed textures*  are  aLsu  those  in  which  these  textures  are  lutmt  fully 
and  8x>eedily  restored  to  their  uatui^al  stiite-  In  ehronic  cases  in 
which  the  iuflammation  is  slight,  in  which  the  patient  contiuues 
go  about,  and  in  which  th^  inflamed  ligaments  and  teTidniis  do  nc 
get  rest,  these  textures  are  more  apt  to  be  permanently  thickened. 
If  pressure  wei*e  the  ageucy  which  removed  the  efifnsion,  it  ought  Ui 
disappear  more  speedily  iii  these  chronic  cases  than  in  the  acute; 
for  tte  act  of  locomotion  8Ui>plies  this  factor,  and  would  le-ad  to 
speedy  absorption  of  the  effused  products^  and  early  restoration  of 
the  fibrous  t^^xturos  in  their  noi-nud  state.  Tlie  long  duratioo  of  the 
thickening  and  stitfness  of  the  joints  iu  such  cases  is  to  be  explained 
in  the  same  way  as  the  poi^istent  nature  of  the  cardiac  damage.  Ab- 
sence of  rest  leads  to  imperfect  recovery  and  i>ermaneut  injury. 

It  is  ditticult  for  a  heart  whose  fibrous  textures  have  once 
tlxickened  by  inflammation,  and  still  more  so  for  one  whose  endoear-' 
dial  lining  has  once  l>een  roughoued,  U)  rtK^over  it«  normal  condition;^ 
for  the  fibrous  textures  continue  to  be  strained,  and  the  roughene 
surfaces  of  the  segments  go  on  rulibing.  Irritation  is  thus  kept  up^ 
afti*r  the  prim/iry  inflammatioD  has  disappeared;  the  thickening  of 
the  fibrous  textures  becomes  chrouic,  and  fresh  rheumatic  attacks  are 
apt  to  add  t*')  the  mischief.  With  the  advance  of  time  the  morbid 
change  is  ai*t  t<j  l>ecome  moix?  marked,  the  vahiilar  Hegmeuts  to  l:>e- 
come  contracted  and  misshapen,  the  cardiac  circulation  Ui  be  more 
disturbed,  the  muscular  walls  of  the  heart  to  liypertrophy,  and  its 
Ciivitie^  to  dilate;  and  so  the  sufferer  enters  on  a  proloup^d  cf*urse 
of  misery  whose  only  termination  is  death. 

It  seems  a  simple  statement  of  fact,  clinical  aud  pathological,  to 
say  that  iu  rheumatic  arthritis  complete  recovery  is  the  rule,  while  in 
rheumatic  endocaitlitis  complete  recovery  is  the  exception.  The 
I  gtiLteuient  is  one  which  nearly  every  jihysician  would  indorse.  Never- 
'  theless  it  is  not  stri(*tly  accurate.  It  is  bald,  aud  misleading  from  its 
baldness.  Everything  which  recovers  in  a  joint  may,  and  frequently 
does,  recover  in  the  heart.  The  structure  iu  the  heart  which  is  apt  to 
b^^  Iiermaneutly  damaged  is  the  endocardial  lining,  and  this  is  the_ 
one  structure  which  hae  no  analogtie  in  a  joint.  The  pericardiuii 
corresponds  in  structure  and  function  to  the  synovial  membrtoe. 
The  muscles  of  the  heart  liave  their  analogue  in  the  muscle^^  of  the 
limbs:  the  fibrous  structure  of  the  rings  and  valves  resemble  in  struc- 
ture and  function  the  fibrous  tendons  an<l  ligaments.  The  endo- 
cardium alone  has  no  analogue  iu  a  joint ;  there  is  absolutely  nothing 
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in  or  about  a  joiot  which  at  all  resembles  it  either  in  struehire  or 
function.     Anatomically  it  is  continuous  with  Uie  lining  membrane 

of  tlie  great  vessels  with  which,  and  with  which  alone,  it  has  stnic- 
tunil  and  functi«>nal  jiffinities.  The  changes  which  take  place  in 
it  during  the  course  of  acute  rheumatism  do  not  result  from  the  direct 
action  on  it  of  the  rheumatic  fjoisou,  but  are  producoil  by  nililiing  of 
the  valvular  segments  consequent  on  rheumatic  iuflHmraHti<:>u  and 
thickening  of  the  subjacent  fibrous  structure  of  the  valves. 

The  difference  in  the  ultimate  results  of  rheumatic  arthritis  and 
rheumatic  endiTcarditis  is  i^t  be  explaineil  in  tw^o  ways : 

L  An  intlamed  joint  gets  complete  rest,  and  is  thus  placetl  under 
conditions  most  favorable  to  recovery.  An  inflame<l  heart  not  only 
gets  no  rest,  but  beats  more  (juickly  than  natural. 

2.  The  structure  in  the  heart  w*hich  is  the  chief  seat  of  i>ermanent 
<1amage,  the  endm^ardium,  is  one  which  does  not  exist  in  a  joints  and 
bears  no  resembhmce  to  anything  that  does. 


pEmcARDms. 

Between  the  pericardium  of  the  Anatomist  and  that  of  the  Pathol- 
ogist there  is  no  diffei"enoe.  Rheumatic  pericarditis  consists  in  rheu- 
matic inflammation  of  the  investing  membrane  of  the  lieart.  As 
already  explained,  such  inflammation  is  most  common  in  acute  cases 
and  in  young  subjects. 

Of  all  the  serous  membranes  of  the  body  the  pericardium  is  the 
only  one  which  invests  an  organ  having  bee  and  active  movements. 

far  as  functional  activity  is  concerned  the  periciirilium  is  as  much 
lK>ve  other  serous  membranes,  as  the  valves  of  the  left  side  of  the 
heart  are  above  those  of  the  right,  and  the  fibrous  tissues  and  serous 
liniugB  of  the  large  joints  above  those  of  tlie  small.  In  its  liability 
to  rheumatic  inflammation  the  i>ericardium  is  in  th^  same  position  as 
the  lining  meml»rane  of  a  large  joint. 

Pericarditis  occurs  in  different  degrc^es  of  severity.  The  whf>le 
membniue  may  b«^  the  seat  of  acute  infljunmation;  or  only  a  small 
,rt  of  it  may  be  affecteil.  According  to  its  extent  and  severity  are 
the  symptonis  to  w  hich  it  gives  rise.  As  a  rule,  subjective  symptoms 
are  more  marked  than  in  endcx'arditis.  In  acute  and  severe  eases 
[min  in  the  region  of  the  heart  is  generally  present  at  the  outset,  and 
is  often  the  first  thing  complained  of.  Usually  it  is  incrcjised  by 
pressure  over  the  heart,  or  in  the  epigastrium.  The  patient  is  rest- 
less and  distresseil;  his  countenance  has  an  anxious  expression;  the 
breathing  is  quickened;  there  is  generally  a  short,  frer|Uent  cough; 
the  heart's  action  is  vigorous  and  rapid — may  be  tumultuous^  vio- 
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leut»  and  irregular.  On  auscultation  there  is  heard  the  frietion  sound 
produced  by  the  rubbing  against  each  other  of  the  roughened  peri- 
cardial surfaces. 

But  the  heart  symptoms  are  not  always  bo  distinct  in  these  acute 
casea.  Occasionally  their  place  is  taken  by  nerv'ous  symptoms  80 
marked  that  the  case  is  apt  to  be  mistaken  for  one  of  cerebral  rheu- 
matism. The  onset  of  the  pericardial  inflammation  may  lie  ushered 
in  by  delirium;  and  delirium,  stupor »  and  coma  may  remain  the 
charactt^ristic  symptoms  throughout.  From  beginning  to  end  there _ 
may  not  be  a  single  sulijective  symptonj  of  cardiat*  disturbance. 

The  ftjiluwing  case,  recorded  by  Andi^al,  is  a  good  ilhistration  of 
the  manner  in  whicli  acute  periciirditis  may  simulate  inflaiiimatory 
mischief  in  the  nei'\Tius  centres: 

Case  XI,  "  Symptoms  of  meningitis.  Acute  inflammation  of  the 
pericardium, — A  woman,  aged  26,  the  mother  of  two  chiklren,  and 
who  had  recently  had  a  misramage,  was  admitted  into  La  Cliarite 
early  in  the  year  1820,  in  such  a  state  of  debrium  that  no  information 
coidd  be  got  regarding  licr  antecedents.  The  dehrium  was  remark- 
able for  the  obstinate  taciturnity  by  which  it  was  accompanied.  When 
asked  a  ciuestiun,  the  patient  hK>ked  fixedly  at  one  without  answering; 
the  face  was  pale;  th<:^  lijjs,  s(^]*aratetl  from  eaeh  other,  and  agit^ited 
from  time  to  time  as  by  a  convulsive^  trembling,  allowed  the  tongue  to 
be  seen,  moist  and  white,  Tlie  pulse  was  trequent  and  small,  but 
regular ;  the  skin  rather  cold. 

**  During  the  next  two  days  there  was  fre<juent  liending  backward^ 
of  the  head,  sudden  raising  of  the  trunk  at  intervals,  and  sfilmtlffis 
(einihtum.  The  patient  spoke,  anil  ap|>eared  to  nndemtand  what  was 
said  to  her,  but  was  quite  incoheront  in  what  she  Siiid.  The  face 
was  very  pale;  the  indse  very  frequent,  and  intermittent.  On  the 
fourth  day  after  admission  the  delirium  ceasetl:  the  patient  com- 
plained only  of  great  weakness:  the  muscles  of  the  face  were  agitated 
by  almost  crmtimml  couYulsive  movements;  and  the  ui)i>er  extremities 
were  ailected  from  time  to  time  with  an  :dinost  tet^mic  rigidity.  On 
tlie  fifth  day  the  delirium  returned,  the  features  were  distorted; 
daring  the  course  of  the  day  the  patient  became  comatose,  and  died'^ 
in  the  evening/* 

On  |>ost-m*)rtera  examination  it  was  found  that  "  there  was  no  a]>- 
preciable  cliange  in  the  color  c»r  consistence  of  the  brain,  spinal  cord, 
ur  their  membrane.  The  digestive  canal,  opened  throughout  its  whole 
extent,  presented  only  a  slight  injection  here  and  there.  The  other 
fdHlominal  viscera  were  free  from  lesion.  The  lungs  were  slightly 
congested  posteriorly.  The  sul>stanee  of  the  heart  presented  no  trace 
of  niorl>id  change:  the  vessels  entering  and  issuing  from  it  were  also 
healthy.  But  the  pericardium  wns  covered  with  a  lymphy  deposit 
(par  dis  romTvdom  {dhttwufeftsvs),  which  stretched  at  many  j mints 
like  a  soft  bridle  from  the  visceral  to  the  parietal  surface.  Eifused 
into  its  cavity,  too,  were  several  ounces  of  a  greenish  and  flocculent 
seinim." 
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In  subacute  pericarilitis  tbe  stibjective  symptoms  are  Ie«8  marked* 
There  may  he  no  mure  than  a  aenae  of  uneasiness  about  the  heiirt, 
\rith  some  increased  rapidity  of  ite  action. 

In  mild  cases  there  may  \ye  no  subjective  symptoms  whatever — 
nothing  but  the  pericardiid  rub  to  point  out  the  existence  of  the  dis- 
ease. In  not  a  few  such  cases  the  intiammatioD  is  limited  to  that 
jwrtion  of  tlie  membrane  which  sun^ouniLH  the  gre^t  vessels  at  the 
base  of  the  heart,  and  may  give  rise  to  no  symj>U>ms  during  life.  In 
the  jHiHt-mnrt^^^m  ronm  this  very  limited  form  uf  the  mahuly  is  often 
found  iu  tliose  who  have  died  of  some  other  com(>lication.  Not  un- 
likely it  is  an  extensi*m  to  the  pericanliuni  of  inflammation  originat- 
ing in  the  8ul>jtu»ent  tibrous  rings. 

The  earlii'st  stage  nf  acut^e  inflammation  of  the  pericardium  con- 
sists in  hy[)era»mia  of  the  membrane.  It  cannot  be  said  that  this 
stage  hjis  any  sf^ciaUy  characteristic  symptoms  or  physical  signs. 
But  in  very  a^'ute  cases  it  may  be  accompanied  by  increased  vigor 
and  energy  of  the  heart's  action.  Without  prcHlucing  any  bntU  this 
increased  vigor  impartji  to  the  first  sound  of  the  heail  an  exaggerated 
ring  or  tone,  whidi  may  l>e  sufliciently  markeil  to  enable  us  to  sus- 
I>ect,  if  not  m*hially  ditignose,  commencing  inflammation  of  the  |)eri- 
cardium.  This  **  tension  sound,'*  as  it  has  i»een  cuUeil,  may  be  re- 
giirded  as  the  earliest  objective  evidence  of  the  onset  of  pericarditis. 
It  is  only  in  acute  cases  that  it  is  obser\*e<l:  and  in  them  the  first 
stage  of  tlie  ilisease,  during  which  alone  it  is  heard,  lasts  for  so  short 
a  time  tliat  this  sign  readily  escapes  detection.  WTien  oldened*  it  is 
soon  thrown  into  tlie  background  by  the  more  striking  and  important 
indications  of  tbe  following  stiige. 

The  second  stage  comes  in  quick  succession  to  the  first  It  is 
characteri/ved  by  the  efiusion  of  lymph,  and  the  formation  of  a  fibrin- 
ous layer  of  new  material  on  the  surface  of  the  inflamed  membrane. 

It  is  at  this  period  that  tlie  signs  and  sympttjuis  of  the  disea.se 
come  to  the  front,  and  that  its  existence  is  generally  diagnosed.  The 
new  material  which  is  formed  on  the  surface  of  the  [wricardium  pro* 
duces  a  marked  alteration  there.  Instead  of  a  smooth  glistening  sur- 
fiK*e  allowing  the  Wsceral  to  glide  gently  and  easily  over  the  parietal 
portion  of  the  mem1>rane,  there  is  a  coating  of  lymph  which  is  so  soft 
that  its  surface  gets  roughened  by  the  rul>bing  to  which  it  is  8ul>- 
ject^dt  and  becomes  more  or  less  ragged  and  shagg}^  in  appearance. 
The  ruVil>ing  against  each  other  of  the  thus  roughened  surfacci*  of  the 
pericardium  i>roiluces  the  **  to  and  fro'*  friction  sound  characteristic  of 
the  disease.  This  sound  is  generally  donblp,  but  may  be  single,  and 
then  is  usually  sbort,  and  may  be  with  difliculty  distinguished  from 
an  endocartlial  blow.     It  is  generally  heard  first  near  the  base  of  the 


li^^ 


MAOLAGAN— BHEUMAT18M . 


heart,  but  it  may  be  distinct  over  the  whole  organ.  It  is  superficial 
in  character,  like  a  pleuritic  rub,  but  easily  distinguished  from  that 
bj  its  situation,  and  by  its  being  independout  of  the  respiratory 
movements.  There  is  no  increase  of  cardiac  dulness*  This  is  the 
stage  at  which  any  subjective  symptoms  which  may  exist  are  usually 
felt. 

The  morbid  process  may  go  no  further  than  this.  The  inflani- 
matioy  may  decline^  the  lymph  may  }m  reabsorljed,  and  the  pericar- 
dium Iw  restored  tu  its  natural  state;  or  the  two  roughened  sm-faces 
may  adhei^e  together  to  a  greater  or  less  extent. 

In  acute  cases  there  is  generally  a  third  stage,  characterized  l>y 
the  effusion  of  sunim  into  the  sac  of  the  pericardium.  A  ceiiain 
amount  of  tiuid  is  thrown  out  during  the  second  stage  at  tlie  same 
time  as  the  lymph.  The  quantity  may  be  so  small  that  it  gives  no 
physical  evidence  of  its  existence,  and  is  quickly  absorbed  when  the 
inflammation  subsides.  The  presence  of  a  hirger  quantity  gives  very 
decided  evidence  of  its  existence.  It  separates  the  visceral  from  the 
parietal  layer  of  the  pericardium.  Rublnng  of  the  surfaces  against 
each  other  thus  Incomes  impossil>le,  friction  ceases  to  be  heard,  and 
any  x>aiu  which  there  may  have  l>een  disappears.  The  area  of  car- 
diac dulness  is  increased.  If  the  sac  of  the  |iericiirdium  l>e  quite 
full,  the  i^egion  of  dulness  has  the  triangular  shape  nf  that  sac — with 
the  apex  above  and  the  base  below.  The  dxdness  extends  to  the  left 
of  and  beyond  the  ai>ex  point.  The  heart's  impulse  is  ncit  felt  im  in 
hypertroph3'  of  tlie  organ.  The  sounds  are  distant  and  indistinct* 
The  pulse  is  quick  and  feelile^may  lie  irregular.  There  is  increased 
frequency  of  respiration*  and  the  patient  ma}^  be  in  considerable 
distress. 

Under  proper  ti*eatinent,  and  in  the  alisence  of  other  complica- 
tions, the  fluid  is  generally  absorlwrni  As  it  diminishes  in  quantity, 
the  region  of  cardiac  dulness  alsn  decreases.  The  two  layers  of  the 
still  roughened  })ericardium  once  more  come  into  contact,  and  fric- 
tion may  l»e  again  lieard  for  a  day  or  two.  Here,  as  in  the  case  in 
w^hich  recovery  takes  place  at  the  eufl  of  the  second  sbige,  the  friction 
gradually  disafipe^ars,  and  ultimjitely  everything  seems  to  return  to 
Oh  natural  state,  recovery  being  apparently  i>erfect.  It  is  df>ubtfuK 
howe%'er»  if  the  pericanlium  ever  *piite  regains  its  natural  c(mdition. 
It  may  possibly  do  so  in  some  cases;  but  in  most  instances  more  or 
less  extensive  /idliesions  are  formeil  bptwcF^n  its  two  layers.  Wliere 
the  inflamniation  has  been  severe,  such  adhesions  are  formed  over 
thp  whole  surface  of  the  heart,  and  the  sac  of  the  pericardium  is  ob- 
literated. 

Huch  obhteration  has  been  regarded  by  some  as  a  source  of  much 
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imftrrassineiit  to  the  hearths  action,  and  a  cause  of  liypertrophv  and 
dilatation  of  tliat  organ.  By  others  it  has  l»een  said  to  prtiduce  some 
degree  of  atropliy  of  the  heart;  while  a  third  aet  of  obaeners  main- 
tain that  an  adherent  pericardium  givew  ritie  to  no  sympt<:)m3  during 
life,  and  to  no  morbid  change  in  the  muscular  suljBtanee  of  the  heart. 

It  is  prohnble  that  the  age  and  mode  of  life  of  the  patient  have 
much  to  do  with  the  variety  of  the  results  noted  by  different  oliiiei'v- 
ers.  In  young  and  excitable  persons,  and  in  ihtme  whose  habits  or 
tastes  lead  them  to  hike  much  exercise,  obliteration  of  the  i>ericardial 
sac  will  cause  inconvenience.  The  fimction  of  the  i>ericardium  is  to 
provide  for  the  free  and  active  movements  of  special  occasions  and 
unusual  efforts*  If  such  occasions  do  not  arise,  and  such  efforts  are 
not  made,  the  ol)literation  of  its  sac  causes  no  embarrassment,  and 
no  change  in  the  heart.  The  ordinary  work  of  that  organ  can  be 
quite  well  done  without  the  pericardium;  and  so  long  as  this  work 
is  not  unduly  incretised,  and  extraordinary  efforts  are  not  required, 
no  harm  results  from  the  obliteration  of  its  sac.  It  is  for  the  free 
movements  of  spei'ial  occasions  that  it  is  required. 

There  is  one  fat*t  in  the  history  of  rheumatic  pericarditis  which  has 
a  most  importjiufc  l>earing  on  the  pathogenesis  of  tlie  disease.  This 
hwt  is  that  the  disease  almost  always  commences  in  the  visceral  layer 
of  the  i)ericardium  and  at  the  base  of  the  heart. 

The  evidence  of  this  is  as  follows : 

1.  In  slight  and  circumscribed  attacks,  the  inflammatory  change 
is,  as  a  rule,  confined  to  this  portion.  iVffecting  imly  the  viscenU 
layer,  and  only  a  small  part  of  it,  there  may  be  no  physicid  signs  or 
8ympt^»ms  by  which  its  existence  may  be  diagnosed.  But  we  know 
that  sui'h  slight  attacks  do  occur:  for  in  the  post-mortem  rot:>m  it  ia 
not  uncommon  to  find  some  thickening  and  opacity,  the  result  of  in- 
flammation of  this  part  of  the  pericanlium,  without  any  other  evi- 
dence 4jf  the  iliseaso  having  existed. 

2.  In  cases  in  which  the  disease  spreads  over  the  Ixxly  of  the 
heart,  and  affects  l>nth  layers  of  the  [>ericardium,  the  friction  sound 
is  generally  heard  first  near  the  base. 

3.  In  cases  in  which  death  takes  [>lace  in  the  early  stage  of  the 
disease,  it  is  found  that  while  that  paH  of  the  membrane  which  iB 
situate  over  the  Ixnly  iiml  n[n^\  of  the  heart  is  merely  hyfjenemic— 
is  still  in  the  first  stage  of  infiajnmation— that  which  surrounds  the 
origin  of  the  great  vessels  at  the  ba.se  has  rt^iched  the  second  stai;e, 

d  is  covered  with  shreds  of  lymph.     "  In  ordinary  Mmte  pericar- 
dttiB  the  earliest  stage  is  seen  as  a  minute  injection  of  its  vessels, 
causing  a  blush  of  redness,  which  chme  oKservation  resolves  into  a 
beautiful  red  network.     Tlas  injection  is  almost  a  certain  proof  of 
Vol,  U.-19 
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pericarditis,  but  when  you  see  it  you  should  look  at  the  base  of  the 
heart  about  the  great  vessels,  where  you  will  always  find  some  shreds 
of  iuflaminatory  lymph'*   (Wilks  tiud  Moxob). 

Is  there  any  possible  exphimitiou  of  these  facts — any  reason  why 
the  rheumatic  poison  should  act  primarily  and  chiefly  on  this  part  of 
the  pericardium?  There  is  no  structural  peculiarity  to  account  for 
it.  It  cannot  he  ilue  to  greater  functional  activity ;  for  niovemeut  is 
freer  at  the  ai>ex  than  at  the  biise.  The  only  peculiarity  of  that  por- 
tion of  the  pericardium  which  seems  si>ecially  liable  to  rheumatic  in- 
flammation, is  that  it  is  situate  over  and  in  near  contact  with  the 
fibrous  textures  of  the  heaii — in  near  contact,  that  is,  with  that  particu- 
lar portion  of  the  cardiac  structures  which  is  si>ecially  liable  to  sufl'er 
from  the  action  of  the  rheumatic  poison.  The  inference  is  inevita!)le 
that  inflammation  of  the  pericardium  may  sometimes  at  least  l>e  due 
not  to  the  direct  action  of  the  rheumatic  poison  on  that  membrane, 
but  to  the  extension  to  it  of  an  inflammatory  process  originating  in 
the  subjacent  fibrous  textures.  We  have  already  seen  tliat  inflamma- 
tion of  the  inner  lining  memln*ane  of  the  heart  is  limited  to  that  part 
of  it  which  is  in  flirect  relation  with  the  fibrous  rings  and  valves,  and 
is  Becondary  to  inflammatory  change  in  these  sti'uctures.  There  is 
not  a  little  evidence  to  show  that  in  many  cases  inflammation  of  its 
outer  investing  membrane  has  primarily  a  like  limitation  and  a  sim- 
ilar pathology. 

Wlien  considering  the  ]>athogenesis  of  the  joint  troubles  of  acute 
rheumatism  we  saw  good  reason  to  think  that  inflammation  of  the 
synovial  memi»rane  was  secondary  to  inflammation  of  the  ligaments 
and  tendons.  There  is  etpially  good  reason  to  lielieve  that  inflarama- 
tiou  may  in  like  manner  extend  to  the  |iericardium  from  the  fibrous 
textui'es  of  the  heart;  and  that  to  such  €*xtension  rattier  than  to  the 
direct  action  of  the  rheumatic  i)oi8on  on  that  memln'ane  many  cases 
of  pericarditis  are  due. 

Myocarditis. 

When  considering  the  question  of  the  action  of  the  rheumatio 
poison  on  the  various  sti*uctures  involved  in  acute  rheumatism,  we 
saw  good  reason  to  believe  that  the  voluntary  muscles  were  directly 
aff*ected  by  it,  and  that  the  excess  of  lactic  acid  characteristic  of  the 
disease  was  a  consequence  of  increased  muscle  metabolism.  If  the 
voluntary  miiscles  are  thus  affected,  there  is  no  reason  why  the  car- 
diac muscles  should  escape,  for  they  are  similar  in  structure  and  func- 
tion. Indeed  in  their  case  there  is  distinct  and  direct  evidence  that 
they  do  thus  sufier  during  the  coui^e  of  rheumatic  fever,  for  many 
cases  have  been  recorded  in  which  the  cardiac  walls  have  been  found 
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after  death  to  bo  the  seat  of  inflammatory  softening  or  induration. 
With  this  evidence  of  myocarditis  there  have  usually  been  associated 
the  ordinary  post-mortem  signs  of  endocarditis,  of  pericarditis,  or  of 
both.  The  existence  of  this  association,  and  the  rarity  of  post-mortem 
eridenoe  of  myocarditiB  except  in  combination  with  inflammation  of 
the  membranes,  have  not  unnaturally  led  to  the  belief  that  inflamma- 
tion of  the  muscular  sul>stance  is  secondary  to  that  of  the  memlmmes, 
and  results  from  the  direct  extension  to  it  of  an  already  existing  in- 
flammation of  one  or  both  of  these. 

Myocarditis  occnmng  independently  of  endo-pericarditia  is  de- 
scril^eil  by  Walshe  as  "an  afl'ection,  to  say  the  least,  of  extreme 
nuity." 

Peacock  says  that  myocarditis  **  is  rather  intei-esting  in  a  patho- 
logical point  of  view  than  practically  important.     It  probably  always 
occurs  in  connection  with  one  or  both  the  other  forms  of  disease/'  i,* 
endocarditis  or  pericarditis. 

"  Inflammation  of  the  heart  substance  is  frecjuently  set  up  in  the 
layers  contiguous  to  an  inflamed  endocardium  or  pericardium" 
(Koberts). 

"Inflammation  of  the  muscular  substance  of  the  heart  rarely 
occurs  except  in  connection  with  peri-  or  endo-ciirtlitis.  In  i>ericar- 
ditis  a  greater  or  less  thickness  of  the  muscular  walls  in  contact  with 
the  inflamed  serous  membrane  is  often  distinctly  implicated;  and 
there  is  no  doubt  that  their  inner  aspect  may  l>e  similarly  involved 
during  the  course  of  an  attack  of  endocarditis**  (Bristowe), 

But  when  w^e  come  to  examine  the  grounds  on  wldeh  this  opinion 
IB  based,  we  find  that  they  are  scarcely  adequate  to  its  snpi)ort,  and 
that  especially  the  view  that  myocarditis  is  secondary  to  and  depen- 
dant on  prior  inflammation  of  the  endocardium  is  one  which  can 
hardly  Iw?  maintained.  The  Uning  membrane  of  tlxe  heart  is  a  non- 
vascuhir  structure  in  which  inflammation  cannot,  and  as  a  matter  of 
fact  does  not,  spread.  The  morbid  change  which  takes  place  in  it 
(hiring  the  course  of  acute  rheumatism  is  secondary'  to  change  in  the 
subjacent  fibrous  tissue,  and  is  limited  entirely  to  that  i»art  of  the 
membrane  which  is  reflected  over  the  fibrous  valves.  It  never  extends 
t4»  tlie  mucli  more  exteusive  portion  whicli  lines  and  is  in  contact  with 
the  muscular  sul^stanco,  and  from  which  altme  it  could  extend  to  that 
substauco.  Limited  as  the  morbid  process  thus  is,  showing  no  ten- 
dency to  8[»rend,  and  never  aflVcting  the  part  of  the  membrane  which 
is  in  contact  with  the  nuiHcular  walls,  it  is  simply  impossible  that  in- 
dammation  should  ext-end  from  the  endocardium  to  the  muscular  sulv 
stance  of  the  heaii.  Endocarditis  and  myocarditis  may  coexist,  but 
ftiv ^carditis  cannot  be  secondary  to  and  consequent  on  endocarditis. 
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It  is  different  with  the  i)ericardiuin :  it  is  a  very  Tascular  mem- 
brane in  which  indammatiou  mjiidly  spretuls;  the  whole  membrane 
mny  suffer,  and  its  inflamed  part  lie  in  direct  contact  with  the  mus- 
cular walls.  It  is  quite  poasible,  therefore,  that  inflammation  mav 
extend  from  it  to  them ;  it  is  equally  po88il>le  that  the  process  may 
ocrcasionally  be  revei'sed  and  tbut  inflammation  may  extond  from 
the  muscular  walls  to  the  jjericardium.  But  more  probable  than 
either  is  it  that  when  pericarditis  and  myocarditis  coexist,  eacL 
occurs  independently  of  the  other — both  l>eing  part  of  a  general 
carditis. 

The  part  of  the  heart  which  most  suffers  in  rheumatic  fever  is  the 
fibrous  structure  of  the  rings  an<l  valves.  We  have  seen  that  inflam- 
mation of  the  endtjcardiml  lining  is  always  secondary  to  a  prior  in- 
flammation of  the  fibrous  structure  of  a  vtdve;  and  that  there  is  good 
reason  to  Iwlieve  that  in  many  cases  of  pericarditis  the  inflamma- 
tion spreiuhi  to  that  membrane  from  the  fibrous  structures  at  the  base 
of  the  heart.  If  inflammation  spreads  from  these  structures  to  the 
endocardium  and  the  i>ericardium  there  is  no  reason  why  its  hould 
not  ecpially  extend  to  the  muscular  substance.  There  is  ever>-  facility 
for  its  doing  so,  for  the  muscles  of  the  heart  are  attached  to  the 
rtbrous  rings,  and  there  can  be  little  doubt  that  many  cases  of  par- 
tial myocarditis  in  which  tlie  inllanimation  is  limited  to  the  ba^sf  rif 
tlie  heai-t  are  so  produced. 

Rheumatic  myocarditis,  Hke  rheumatic  endocarditis,  is  almost 
entirely  confined  to  the  left  ventricle,  and  for  tbe  same  reason. 
may  be  partial  or  general— involving  a  part,  or  implicating  the  whol 
structure  of  the  muscular  wall.  The  parietal  is  the  more  common. 
Its  situation  is  the  base  of  the  venti*icle.  It  is  probably  due  in  most 
if  not  in  all  cases  to  an  extension  to  the  muscles  of  a  prior  inflamma- 
tion of  the  fibrous  stnictures.  As  there  is  usually  a  similar  extension 
of  that  process  to  the  endocardial  lining,  any  symptoms  to  which  the 
myocarditis  might  give  rise  ai-e  apt  to  be  lost  in  the  more  obvious  in- 
dications of  the  endocartlitis.  The  evidence  of  its  occuiTcuce  is  found 
in  the  post-moiiem  rcMirn  in  the  form  of  circumscribed  patches  of  in- 
duration of  the  muscular  walls  of  the  ventricle,  chiefly  at  the  l>ase  and 
generally  in  company  with  thickening  and  induration  of  the  fibrous 
rings  anil  valves. 

General  rlieumatie  inflammation  of  the  walls  of  the  left  ventricle, 
like  other  local  inflammations,  m^cnrs  in  varying  degrees  of  severity. 
Wjen  very  acute,  it  may  give  ris«>  to  sucli  destructive  change  in  the 
ventricular  walls  that  recovery  is  impossible.  In  a  less  severe  form 
it  causes  simply  softening  of  the  ventricular  walls^ — a  condition  wltich 
may  be  perfectly  recovered  fi^om,  or  may  result  in  more  or  leas  inda« 
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ration  of  the  muBCular  substance;  but  which  may  also  be  a  cause  of 
sudden  death. 

Myociirditis  is  a  formiilal)le  tlisease,  apt  to  be  fatal,  and  apt  to  l>e 
overlooked.  It  is  apt  to  be  fatal,  because  of  the  importance  of  the 
tissue  inflamed ;  it  is  apt  to  be  overlooked,  because  of  the  obscure 
and  even  misleading  character  of  some  of  its  most  common  and  promi- 
nent symptoms. 

Corrisart  divided  cases  of  myocarditis  into  two  classes,  the  dis- 
tlfif't  and  the  hitatl — those  in  which  the  sympUmis  clearly  indicate  the 
mititre  of  the  disease  and  those  iu  which  symptoms  directly  inferable 
to  the  heart  scarcely  exist. 

Acute  pain  in  the  epigastrium,  or  tna'cordial  auji^uisli,  a  sense  of 
oppression  and  auxiet^',  embarrassed  resiiiration,  the  evidence  of 
defective  aeration  of  the  bhx>d,  without  any  pulmonary  lesion  to  ac- 
count for  it^such  are  the  symptoms  which  may  present  themselves 
in  ilistinct  castas  of  acute  myocarditis.  S*4dom,  if  ever,  do  they  all 
exist  at  the  same  time.  Now  one^  now  another  predominates.  The 
most  common  are  prft^cordial  uneasiness,  and  evidence  of  defective 
aeration  of  the  1»lood.  Witli  these  there  are  associated  symptoms  of 
disturbance  of  the  sensoriura. 

Myix;arditis  is  often  lu-ciaiipanied  by  inflammation  of  the  endo- 
cardium or  i>ericardium,  or  b«3th.  It  is  then  [»aii;  oi  a  general  car- 
ditis. The  physiciil  signs  of  the  membranous  inflammation  are  so 
obvious,  that  all  the  symptoms  are  apt  to  l>e  ascrilied  to  it.  It  is 
prolMtl*le  that  tlie  less  ol»\nous  myocarditis  plays  a  not  unimpor- 
tant part  in  the  production  of  many  of  them:  but  how  much  of 
the  paticnt^s  disturlmnce  is  due  to  the  membranous  and  how 
much  to  the  muscular  inflammation  it  is  impossible  to  say*  It 
is  a  matter  of  course  that  when  both  the  walls  of  the  ventricle 
and  the  membranes  are  inflamed » there  is  likely  to  be  greater  distur- 
bance and  in*egularity  of  the  heart's  action  and  a  greater  tendency 
to  death*  than  when  the  membranes  only  are  involved.  But  it  is 
irapossibh*  to  diagnose  the  extent  of  the  myocarditis  as  we  do  that 
of  the  endo- peri  carditis.  All  that  we  can  say  is  that,  if  in  the  com*se 
of  a  case  of  rheumatic  inflammation  of  the  membranes,  we  find 
either  a  marked  degree  of  eercV»ral  disturbance  without  hyper- 
pyrf*xia,  or  evidence  of  defective  Ii1o4h1  puriflcation  without  any 
pulmonary  lesion,  or  any  serious  amount  of  i^ericardial  effusion, 
we  may  feel  sure  that  the  muscular  substance  of  the  heart  is  seriously 
involved  in  the  mischief. 

The  physical  signs  of  the  merabranouB  inflammation  so  predom- 
inate over  any  change  in  tii**  cardiac  sounds  to  which  the  myocarditis 
could  give  rise,  that  we  can  1  letter  diagnose  the  existence  and  gauge 
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the  extent  of  this  latter  liy  fi  careful  observation  of  the  general  symp- 
t4:>ms,  than  by  a  physical  examination  of  the  heart. 

There  are  cases  of  acute  myocarditis,  as  of  acute  pericarditis, 
which  inin  their  1«rhole  course  to  a  fatal  termination  without  auy 
symptom  directly  referable  to  the  heart;  the  only  symjitoms  bei 
those  of  cerebral  disturbance.  An  admirable  illustration  of  this  is^ 
found  in  a  case  recorded  by  McStiinley  in  the  seventh  volume  of  the 
Medico-Chinirgical  Transactions,  1816.  So  far  as  I  know,  it  is  the 
earliest  recorded  C4ise  of  the  kind. 

Case  XII. — "A  boy,  aged  12  years,  although  of  a  delicate  frame, 
had  enjoyed  generally  a  good  state  of  health.  On  Saturday,  the 
20th  of  April,  he  was  apparentl\'  (piite  well,  having  l>eeu  on  that  dajj 
tm  a  \risit  to  one  of  his  relations  by  whom  this  remark  was  made. 
On  the  next  mtiruing  be  was  l»n>ught  to  the  Inlirmary,  discovering  at 
that  time  the  usual  sym])toms  of  fever,  namely,  great  btxlily  heat,  a 
ipiick  |iu1hg,  tlio  tongue  white  and  much  furred-  On  the  next  day 
(Monday),  his  fever  was  much  increased,  but  the  only  pain  of  which 
he  com  plained  was  in  the  left  thigh  and  kuee,  which  ceased  before 
night;  in  the  afternoon  he  became  delirious  witli  mucli  watchfulness. 
On  Tuesday  the  delirium  was  very  consideralile,  but  witliout  any 
comatose  tendency :  the  pupil  of  the  eye  much  dilated,  Imt  not  in- 
sensible to  light,  Hn  c<»mi>laiued  but  Mttle  of  pain,  l>ut  when  closely 
pressed  upon  the  subjoct  he  pointed  to  his  forehead.  Early  in  the 
afternoon  of  that  tlay  he  had  a  convulsive  fit  which  soon  went  off. 
In  the  evening  all  bis  symiitoms  became  aggravated,  and  he  passedj 
tlie  night  almost  without  sleep.  On  the  following  moniing  he  ap- J 
peared  much  sunk ;  his  breathing  for  the  first  time  became  difficult. 
He  was  then  sufficiently  sensibh^  to  answer  anv  question  put  to  him, 
but  soon  aften:\ard  he  became  inseusiljle,  and  gradually  declined  till 
about  two  in  the  afternoon,  when  he  exjiired." 

Those  %vho  saw  this  boy  thought  tliat  his  symptoms  were  of  cero-j 
bral  origin,  and  "that  there  w^as  effusion  withiu  the  head.'' 

The  idea  of  there  being  anything  the  matter  with  the  heart  did 
not  suggest  itself  to  bis  attendants:  and  "at  no  period  of  his  illness] 
did  he  comphiin  of  pain  in  any  part  of  the  thorax,  mw  was  there  any^ 
iixegixlarity,  either  in  the  action  of  the  heaii;  or  pulsation  of  the 
arteries." 

It  having  been  considered  from  the  general  character  of  the  symj 
tome  that  the  cause  of  death  was  to  be  sought  in  the  head,  this  wasi 
the  part  first  inspected:  **lmt  after  an  attentive  examination  of  the 
brain,  nothing  farther  could  be  remarked  than  that  the  vessels  were 
generally  turgid ;  not  more  so,  however,  than  is  frequently  seen  when 
death  has  taken  place  under  circumstances  that  lead  to  no  suspicion 
of  affection  of  the  head."  The  abdomen  was  healthy.  So  were  the 
lungs. 
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**Oii  opening  the  pericardium  it  was  found  to  contain  between 
four  and  five  ounces  of  turbid  serous  fluid,  and  flakes  of  coagulable 
lymph  floating  in  it.  The  internal  surface  of  the  membrane,  both 
where  it  conatituted  the  exterior  bag,  and  the  reflected  layer  upon  the 
heart,  was  covered  in  various  situations  with  a  thin  layer  of  lymph 
exhibiting  a  reticulated  appearance.  The  size  of  the  heail  was  natu- 
ral in  relation  to  the  age  of  the  patient.  Upon  cutting  through  its 
parietes  the  fibres  were  exceedingly  dark  colored,  almost  of  a  black 
appearance.  This  evidently  depended  on  the  nutrient  vessels  being 
loaded  with  venous  blood.  The  fibres  were  also  very  soft  and  loose 
in  their  texture,  being  easily  aeparable,  and  with  facility  compressed 
between  the  tingei-s.  Upon  looking  closely  to  the  cut  surface  ex- 
posed in  the  section  of  either  ventricle,  numerous  small  co! lections  of 
dark-colored  juis  were  visible  in  distinct  situations  among  the  muscu- 
lar fasciculi.  Some  of  these  depositions  were  situated  deeply,  near 
to  the  cavity  of  the  ventricle,  while  othei-s  were  more  superficial,  and 
had  elevated  the  reflected  pericardium  from  the  heart.  The  muscular 
fibreii  of  the  auricles  were  also  softened  in  their  t<^xtui*e,  and  loaded 
w4th  blooil,  but  without  any  collections  of  pus  betwec^u  them.  All 
the  cavities  of  the  heart  were  loaded  with  coagiUated  Ijlood,  The 
internal  lining,  valves,  and  every  other  part  of  the  organ  exhibited 
nothing  worthy  of  remark,  except  the  state  of  general  turgescenoe  in 
the  cjipillary  vessels,  which  had  also  extended  to  the  lower  part  of  the 
trachea,  bronchi,  etc/' 

This  case  serves  well  to  show  that  we  may  have  inflBmmation  of 
the  musclea  of  the  heart,  sufficiently  severe  to  cause  death  in  a  few 
days,  without  a  single  symptom  to  call  special  attention  to  that  organ. 

It  also  indicates,  though  in  an  unusually  marked  manner,  the 
character  of  the  general  symptoms  on  which  we  have  to  rely  for  a 
diagnosis.  There  are  absolutely  no  pliysical  signs  by  which  the  exis- 
tence of  myocarditis  can  be  determined.  There  may  be  indications 
of  cardiac  weakness,  the  impulse  may  lye  difl'use  or  the  apex-beat  im- 
perceptible, and  the  first  sound  muflled  or  indistinct — but  this  is  not 
enough  for  a  diagnosis.  It  is  to  the  general  symptoms  that  we  have 
to  trust;  and  tliese  are  essentially  the  indications  of  nervous  distur- 
bance— -mainly  delirium. 

Delirium  in  acute  rheumatism  is  always  a  symptom  of  serious 
import.  It  is  so  l>ecause  of  the  serious  nature  of  the  complications 
of  which  it  is  symptomatie.  It  occurs  (1)  in  hyjierpyrexia;  (2)  in 
myocarditis;  (3)  in  pericarditis,  and  (4)  in  pneumonia,  arising  in 
the  course  of  acute  rheumatism. 

In  hyperpyrexia  there  is  the  thermometer  to  guide  and  give  pre- 
cision to  our  diagnosis.  In  pericarditis  and  in  pneumonia  equal  pre* 
cision  is  obtained  from  a  physical  examination  of  the  heart  and  lung^ 
But  in  myocar<litis  we  have  no  such  aid,  and  we  have  to  trust  to  the 
general  symptoms  only. 
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It  may  be  stated  generally  that  delirium  arising  in  a  case  of  acute 
rheumatism  comjjlicated  neither  with  ijericarditis  nor  pneumonia, 
and  in  which  the  temperature  is  not  over  105\  is  symptomatic  of 
myocarditis.  Tlie  delirium  may  be  acute,  generaJly  it  is  low  and 
muttering.  With  it  there  are  sometimes  noted  muscular  tremors 
which  may  give  to  the  patient  Bomewliat  the  appearance  of  one  suifer- 
ing  from  delirium  tremens. 

Case  XHI.— A  man,  aged  25,  of  irregular  rather  than  of  dissi- 
paied  halnts,  had  an  ordinarv  attack  of  acute  rheumatism  with  the 
characteristic  J4)int  aii"t'ctit>u  and  acid  sweats  of  the  disease.  Tlio 
temi>erature  ranged  from  10*2"  t<i  lOH^  F,  He  was  treated  with  sali- 
cylate of  soda.  His  joint  pains  decreased,  but  his  general  condition 
did  not  improve.  On  the  eighth  day  of  his  illness  he  was  very  pros- 
trate, there  %vas  some  tenderness  on  jti*essure  over  both  wrists,  the  left 
knee,  and  right  shoulder,  but  the  joint  indications  were  not  marked; 
there  was  very  little  swelling  and  pain  was  not  complained  of  except 
on  pressure  or  movement;  temperature  was  10*18'',  tongue  furred, 
pulse  120,  fei*bie;  the  heart's  sounds  were  lauJHod  and  indistiui-t,  but 
no  bruit  could  be  detected;  the  area  of  cardial'  duhiess  was  normal; 
tlie  impulse  was  scarcely  perceptible;  the  [*atient  was  prostrate  and 
sunk  in  l>ed;  there  was  wandering  at  night  and  m^casionally  during 
the  day.  Patient  was  freely  stiraulatetl,  l>ut  gradually  sank  and  died. 
On  ixmt-raortem  examination  all  the  (organs  were  healthy  except  the 
heart.  The  pericarflium  ecmtjiined  about  an  ounce  of  dark-colored 
serous  fluid ;  around  the  roots  of  the  great  vessels  at  the  base  there 
was  a  slight  deposit  of  re(rently  etFused  lym|vh,  but  the  general  snr- 
fjice  of  the  iierii-ardium  was  smiM>th  and  glisten iug.  Tlie  muscular 
substiince  (if  the  lieart  was  dark  in  color  and  had  the  aj*[»earaijre  of 
lieing  gorged  with  blood;  it  was  soft,  in  consistence,  ami  could  be 
broken  dow^  by  firm  pressure  Ijetween  the  tinger  aud  thumb ;  under 
the  micrc>scoj>e  the  individual  libres  were  seen  to  have  kist  much  of 
their  normal  striated  apjjearance  and  to  be  granular  in  aspect*  There 
was  slight  roughening  of  the  auricular  surface  of  the  mitral  valve j 
but  no  other  appearance  of  endt>cardial  mischief. 

The  general  aspect  of  the  patient  in  this  case  was  not  unlike  that 
noted  in  some  CAses  of  hyperpyrexia,  and  had  there  l>een  a  higli 
enough  temix:!ratin'e  one  would  not  have  hesitjited  to  call  it  so,  Post- 
mort4_>m  examination  verified  the  accuracy  of  the  diagnosis  formed 
during  life,  that  the  alarming  symptoms  were  due  to  iuflammation  of 
the  miLscular  8ul>st*ince  of  tlie  heart. 

Cask  XIV*^ — A  man,  aged  40,  had  an  ordinary  attack  of  acute 
rheumatism  with  intlamed  and  swollen  joints,  sweats,  and  a  tem- 
perature varying  from  101  to  UY1A\  He  was  ti'eated  by  alkalies  and 
Bidicylate  of  soda.  Though  liis  pains  were  less  and  the  temperature 
fell  a  little  he  did  not  make  satisfactory  progress.  On  the  seventh 
day  of  his  illness  the  temjierature  w^is  101  \  the  pulse  was  108,  feeble 
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and  compressible;  the  skin  was  moist,  the  perspiration  acid;  the 
t^mgue  moist  and  hirreil;  there  was  pain  and  swelling  in  both  ankles, 
right  knee,  and  both  wTists.  The  patient  was  depressed  and  sunk  in 
bed ;  thf^  hands  were  tremulous ;  he  wandered  at  night  and  occasion- 
allj  during  tbe  day ;  the  l>owels  were  moved  by  medicine.  The  areji 
of  cftrdifR!  dulness  was  normal^there  was  no  bniit»  but  the  sounds 
were  indistinct  and  muffled,  and  the  apex-l)eat  ct>uld  not  he  felt.  The 
diagnosis  was  myocanlitis — inflammation  of  the  muscular  substance 
of  the  heart.  He  was  ordered  to  have  every  two  hours  four  ounces  of 
milk  or  strong  beef-t^a  with  half  an  ounce  of  brandy;  aD  movement 
was  forbidden;  as  medicine  fift-eeii  grains  of  stdicin  were  given  every 
two  hours  a  quarter  of  an  hour  Ijf^fore  fotxb  He  gradnaDy  impn^ved, 
the  muttering  delirium  ceasetl,  tlie  tongue  cleaned,  he  was  le^s  sunk 
in  IhmI  and  got  some  hours  of  tjuir  t  sleep,  and  the  joint  imins  disap- 
peared. On  the  ninet^H'nth  day  there  was  heard  for  the  first  time  a 
distinct  i]>ericardial  toaud-fro  tub  audible  only  at  the  base  of  the 
heart.  This  persisted  for  two  days  and  then  disaj>peai'ed,  Canliac 
dnlne^ss  remained  normal  and  there  was  no  evidence  of  fluid  effusion 
into  the  sac  of  the  pericardium.  The  patient  picked  up  slowly,  but 
ultimately  got  well.  A  year  after  his  illness  I  examined  the  heart  and 
found  nothing  amiss  in  it. 

By  various  observers  attention  has  been  directed  U^  the  occasional 
occurrence  of  sudden  death  in  acute  rheumatism.  It  is  probable  that 
the  explanation  of  this  result  is  iu  be  found  in  inflammatory  softening 
of  the  ventricular  walls.     It  certainly  was  so  in  the  following  case: 

Cabf^  XV.— a  girl,  figed  20,  who  had  previously  enjoyeil  good 
health,  suflered  from  an  attack  of  acute  rheumatism  in  March,  1872. 
The  attack  was  an  onlinary  one  of  medium  severity,  presenting  no 
unusual  feature,  but  complicated  by  a  slight  attack  of  endoi*a.rditis 
which  gave  rise  to  no  subjective  symptom,  and  the  only  sign  of  whose 
existence  wjis  a  soft  and  short  systolic  blow  at  the  ai>ex.  She  was 
treated  with  acetate  of  potassium,  ten  grains  every  tliree  hours  (the 
case  occurred  l)efore  the  days  of  the  salicyl  treatment)*  The  endo- 
cardial blow  persisted,  but  tjie  rheumatic  symptoms  had  diminished 
in  severity  by  the  end  of  the  second  week.  On  the  seventeenth  day 
of  her  illness  she  got  up  of  her  own  accord.  Her  sister,  who  was  in 
the  room,  stated  that  her  feet  had  scarcely  touched  the  floor,  when  she 
fell  back  on  her  l)ed,  and  lay  there  motionless.  She  never  moved  or 
gave  any  sign  of  life.  I  saw  her  twenty  minutes  later,  quite  dead. 
A  few  minutes  l>efore  making  the  effort  she  expressetl  herself  as  fi:*el- 
ing  very  well,  and  free  from  pain. 

On  post-mortem  examination  the  mitral  valve  was  found  io  he 
somewhat  thickened,  and  on  its  auricular  surface  was  a  line  of  lymphy 
deposit.  The  lieart*s  snbstance,  especially  that  of  the  left  ventricu- 
lar walls,  was  rather  dark  in  color,  and  softer  than  natural.  On  firm 
pressui^e  it  broke  down  under  the  finger.  On  microscopic  examina- 
tion the  normal  stride  were  wanting  in  distiTietuARR.  and  the  fibres 
had  a  granular  asf>ect.     Then*  was  a  little  -  pericar- 

diom.     There  was  no  ulceration  of  the  en*. 
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pearance  of  fiinbtilii^im ;  nothing  to  explain  the  fatal  result,  except  the 
altered  contlition  (if  the  vontricular  walls.  The  cranial  and  abdom- 
inal C'onk*nt8  were  iiorinaL 

Case  XVI, —A  mihij,  aged  B3,  who  had  had  several  attacks  of  aeiite 
or  subacute  rheuinatiHni,  liad  what  he  ref^arded  oh  one  of  hin  oidinary 
attocka,  which  he  tried  bj  Hiauage  for  himself  with  hin  naaal  mixture 
of  salicylate  of  ncxla,  withi>ufc  going  to  bed.  Getting  worse,  I  was 
asked  to  see  him.  I  could  not  go,  and  asked  a  voftfr^re  to  do  so. 
He  reporteil  t^  rae  that  the  man  had  subacute  rhenmatisiu  with  a  tem- 
perature of  lor  ,  \m\  that  he  had  Hymjitoros  of  delirium  tremens  as 
well,  though  he  did  not  think  he  had  been  taking  much  stininlaut 
I  knew  that  he  was  a  man  of  steady  habits,  and  thought  it  likely  that 
the  tremom  and  delirium  were  symptomatic  of  myocarditis,  and 
arranged  to  see  Inm  the  following  day ;  but  in  the  mean  time  while 
undressing  ii*  get  into  bed  lie  suddeuly  died.  No  post-mi>rteni  eouhi 
1m3  got*  I  had  seen  the  man  some  months  before  and  examined  the 
heart,  which  was  then  quite  healthy.  There  was,  therefore,  no  ohl- 
standing  heart  trouble  to  account  for  the  death.  But  there  were  dur- 
ing life  the  nervous  symptoms  whicli  accompany  myocarditis,  and 
there  can  Im?  little  doubt  that  this  wiih  the  cause  of  death.  Indeed 
syrai>toms  resembhng  those  of  delirium  tremens,  coming  on  in  the 
course  of  acuhj  or  suliaeiite  rlieumatism  in  a  man  of  steady  hal)it.H  and 
in  whom  there  is  no  great  rise  of  temperature,  are  almost  certainly 
due  to  myocarditis. 


The  post-mortem  appearances  presented  in  cases  of  myocarditis, 

like  the  s^'mjitoms  during  life,  are  not  very  obvious,  thrmgh  quite 
distinct  w^hen  carefull}'  looked  for.  They  consist  ehielly  in  loss  of 
consistence  in  the  ventricular  w^alls,  for  the  disease  is  generally  lim- 
ited ia  the  left  ventricle.  The  muscular  su!>stance  is  darker  in  color 
than  natural,  it  has  lost  its  naturally  firm  consistence,  and  may  be  ao 
soft  as  to  l>i*eak  down  on  being  pressed  between  the  finger  and  thumb. 

On  niicroHt*f»pic  examination  the  individual  fibres  are  seen  to  have 
lost  more  or  less  completely  their  normal  striated  appearance  and  to 
be  giv'inular  in  asi:»ect.  The  infiammation  may  even  go  on  to  suppu- 
ratitm,  as  in  McStanley's  case  abeady  c[Uoted.     But  that  is  rare. 

The  treatment  of  myocarditis  essentially  consists  in  keeping  the 
heart  agoing  till  the  inflammation  is  over  and  the  weakened  muscular 
fibres  regain  their  ncu  nial  condition.  Absolute  quiet  and  rest  must  be 
insisted  on;  good  nourishment  and  a  liberal  allowance  of  stimulants 
are  important  Opium  may  be  of  service  by  relie\nng  pain,  allaying 
restlessness,  and  storing  nerve  power.  At  the  same  time  the  rheu- 
matism to  which  the  myocarditis  is  attributjdde  is  not  to  be  lost  sight 
of.  The  undoubted  tendency  of  the  salicylates  to  disturb  the  nerve 
centres  and  enfeeble  the  cardiac  action  in  a  certjiin  number  of  cases 
is  a  reason  why  they  should  not  be  given ;  but  salicin,  which  has  no 
such  untoward  efl'ect,  should  be  given  in  a  sufficient  dose  to  counter- 
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the  rheumatic  process— fifteen  to  twenty  grains  every  two  or  three 

hours. 

When  the  acute  symptoms  are  subdued  and  the  immediate  danger 
of  heart  faihire  is  over,  a  distinctly  tonic  treatment  is  called  for. 

The  Action   op  the  Salicyl   Cobcpounds  in  the  Heabt 
Complications  of  Eiceumati&m* 

In  lis  general  pathology,  rheumatism  of  the  heart  is  identical  mth 
rheumatism  of  the  joints.  The  poison  is  the  same;  the  ti>xtur6e 
which  chiefly  suffer  are  the  same;  and  there  is  no  difference  in  the 
mmle  in  which  the  poison  acts.  The  morbid  |jroces8  is,  therefore, 
fundamentally  the  same  in  V)oth. 

Such  being  the  case,  it  is  natural  to  suppose  that  lx>th  should 
yield  to  the  same  treatment,  and  that  the  beneficial  results  which  fol- 
low the  administration  of  the  salicyl  compounds  in  rheumatic  inflam- 
mation of  the  joints  should  e<iually  follow  their  administration  in 
I  rheumatic  inflammation  of  the  heart.  And  such  n<*  doubt  would  be 
the  case,  if  the  heart  were  in  all  respects  similarly  situated  to  a  joint 
But  it  is  far  from  being  so;  for  though  in  their  general  pathology  the 
two  are  identical,  there  exist  between  them  several  important  differ- 
ences, the  recognition  of  which  is  essential  to  the  formation  of  a  just 
Mtimate  of  the  respective  value  of  the  salicyl  comix)unds  in  the  treat- 
ment of  each. 

In  both  heart  and  joints  it  is  the  fibrous  textures  which  suffer  first 
and  chiefly.  In  both  heart  antl  joints  these  textures  have  the  same 
duties  to  perform— they  reguhite  movement  and  resist  stniin.  The 
chief  difference  to  be  noted  between  them  is  in  their  relative  funtv 
tionnl  activity*  A  joint  *urt8  only  occasionally,  never  for  more  than  a 
few  hours  in  succession,  and  gets  complete  rest  for  many  hours  every 
day.  The  heart  gets  no  rest,  but  beats  on  by  day  and  by  night  with- 
out OBBsation  or  repose.  This  physiological  difference  exercises  a 
TUrt  and  important  influence  in  disease^  and  especially  in  such  acute 
infliimmation  as  that  which  now  engages  our  attention. 

To  an  inflamed  organ  rest  is  of  the  utmost  importance.  If  a  joint 
is  inflamed  it  becomes  painful;  motion  increa«»es  the  pain;  instinc- 
tively we  give  it  rest,  an«l  its  fimction  is  in  al>eyance  till  the  inflam- 
mation is  at  an  end.  If  a  man  suffering  from  rheumatic  inflamma- 
tion of  thn  knees  and  ankles  were  to  persist  in  going  about  as  usual 
(supposing  sucli  a  thing  to  be  possiVile),  he  would  thereby  prevent 
recovery.  The  salicyl  compounds  might  be  given  so  as  to  destroy 
the  rheumatic  poison,  but  the  continued  exorcise  of  the  inflamed  tex- 
tiiron  would  keep  up  the  inflammation*  independently  of  the  cause 
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which  orif^nally  set  it  agoing,  and  the}^  would  |>robably  not  recover 
till  they  got  rest. 

When  the  heaH  is  inflamed  it  gets  no  rest;  no  matter  what  the 
conBeqnencea  to  itself,  its  work  has  to  be  done;  and  done  it  is  so 
long  as  life  lasts.  The  fever  of  the  accorQp;inying  joint  affection,  aa 
well  as  the  intiamniation  of  its  ovnx  textures*  causes  increased  excita- 
bility and  iiicretised  fretjiiency  of  action,  so  that  instead  of  rest  there 
is  greater  actinty — instead  of  its  function  being  in  abeyance  it  is 
exalted.  This  it  is  which  makes  the  chief  difference  between  the 
results  of  rheumatic  inHammation  of  the  heart  and  similar  inflamma- 
tion of  a  joint;  and  this  it  is  which  makes  the  heart  trouble  so  much 
less  amenable  to  treatment. 

In  considering  the  r|uestion  of  their  resi»ective  amenability  to 
itreatmeut  it  is  essential  that  this  should  bo  borne  in  niintl,  and  that 
rihe  results  of  the  inflammatory  process  should  be  distinguished  from 
those  directly  due  to  the  action  of  the  rheumatic  fjoison.  The  de- 
struction of  the  rheumatic  poison  must  i»ut  a  stop  to  its  direct  action 
on  the  lieart  as  well  as  the  joints.  But  to  do  this  is  (juit^j  a  diflerent 
thing  from  removing  the  morbid  products  resulting  from  that  action. 
It  is  a  step,  and  a  very  important  one,  toward  that  end;  but  some- 
thing more  is  i-eqiiisite  to  its  complete  attjiinment.  For  this  the  in- 
flametl  textures  should  have  rest.  In  the  joints  this  is  easily  got;  in 
the  heart  it  is  imattainal)le.  The  inflamed  valves  continue  to 
strained,  their  roughened  surfaces  continue  to  nib,  the  friction  keeps  1 
up  the  imtatiou,  and  restoration  to  the  noi-mal  is  thus  rendered  very 
tlifEcult, 

If  the  heart  suflfer,  it  does  so  for  the  same  reason  that  a  given 
Joint  suflers — because  its  textures  are  a  nidus  for  the  propagation  and 
action  of  tlie  rheumatic  poison.  If  the  heart  contain  this  second 
factor  it  does  so  naturall^^  and  before  the  rheumatic  poison  gains  en- 
trance to  the  system.  It  is,  thei'ofore,  in  danger  from  the  very  fii-sfc; 
and  theoretically  there  is  no  reason  why  it  should  not  gi%"e  evidence 
of  disturbance  at  as  early  a  period  as  the  j^^iiifs.  Practically,  there  , 
is  very  good  reason  why  it  should  not  do  so. 

The  symptoms  of  rheumatic  inflammation  of  the  fibrous  textures 
of  a  joint  are  prominent  from  the  commencement  of  the  attack;  those 
of  rheumatic  inflammation  of  the  fibrous  textures  of  the  heart  ai-e 
more  tardily  developed,  and  are  not  apparent  till  these  textures  have 
8uff*ered  for  florae  time. 

In  l>oth  joint  and  heart  the  fibrous  tissue  is  the  part  which  suffers 
first.  In  the  joint  the  inflammation  extends  from  the  fibrous  texturea 
to  the  synovial  membrane ;  in  the  heart  from  the  fibrous  rings  and 
valves  to  the  endocardial  lining.     Befoi^e  the  synovial  membrane  be* 


BAUCYL  COMPOUNDS   IN   UEAKV  COMPUCATIONS. 


3()1 


Ses  affected,  there  ia  already  pain,  tenderBess,  aod  all  the  evidence 
of  inflammatiou  of  the  fihrt^us  textures.  But  until  the  rai^chief  has 
extended  to  the  endocardium,  there  is  no  evidence  of  its  existence  and 
no  possibility  of  diagnosiug  inflammation  of  the  fibrous  textures  of 
the  heart;  for  such  inflammation  gives  rise  to  no  symptoms  or  signs 
until  the  membrane  is  roughened. 

The  8Jgu8  of  endocarditis  (to  which  for  the  present  we  shall  con- 
Iflne  our  attentiou)  are  those  of  roughening  of  the  endocardial  sur- 
face of  a  valve;  but  such  roughening  is  not  j>roduced  by  the  direct 
action  of  the  rheumatic  poison  on  the  lining  membrane ;  it  results 
from  friction  of  the  valvular  surfaces  consecjuent  on  inflammatory 
thickening  of  the  subjacent  fibrous  textures. 

It  follows  from  this  that  there  is  a  stage  of  the  endocarditis  which 
precedes  the  roughening  of  the  endocardial  surface,  and  precedes, 
therefore,  the  earliest  evidence  of  the  heart  afl'ection.  In  other 
wortls,  rheumatic  endoc-artlitis  cannot  be  diagnosed  till  the  ailment 
has  existed  for  one  or  more  days.  An  endocarditis  whose  physical 
signs  first  become  apparent  on  a  Wednesday  him  almos^t  certainly 
begun  on  Monday  or  Tuesday,  if  not  sooner.  If  the  rheumatic  poison 
affect  a  joint  and  the  heart  simultaneously,  pain,  the  earliest  evidence 
of  joint  inflammation,  \iiU  precede,  j^ossibly  by  some  days,  the  en- 
docardial blow  which  is  the  earliest  indiciition  of  the  heart  being 
affected.  The  rapidity  of  development  of  the  endocanlial  murmur 
will  vary  mth  the  acuteness  of  the  attack;  but  in  any  case  its  com- 
paratively late  development  will  make  the  cardiac  inflammation  ap- 
pear secondary  to  that  of  the  joints,  though  the  two  may  in  reality 
(liave  origi Dated  simultaneously. 

The  point  is  that  while  rheumatic  arthritis  is  diagnosed  as  soon 
fas  it  occurs,  rheumatic  endocarditis  cannot  be  diagnoseil  in  its  earlier 
stivges,  fiu*  it  givps  rise  to  no  symptoms  and  no  physical  signs  before 
the  valvular  surface  is  roughened, 

KtM>ping  before  us  the^e  special  xieculiarities  of  rheumatic  eudi^ 
carditis,  we  are  in  a  position  to  take  up  the  important  c|uestion  of  tlie 
action  of  the  stilicyl  compoumls  in  such  inflammation. 

The  question  has  naturally  two  asijects— a  prophylactic  and  a 
curative : 

1.  Do  the  s/ilicyl  comi>ounds  tend  to  prevent  heart  complications 
in  acute  rheumatism? 

2.  Do  they  have  a  curative  action  on  these  after  they  have  oc- 
curred? 

I        We  shall  first  deal  with  the  prophylactic  aspect  of  the  question. 

That  a  remedy  which  rapidly  cures  acute  rheumatic  inflammation 
of  the  joints  should  tend  to  ward  off»  if  not  prevent,  the  heart  eom- 
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plications  which  so  frequently  accompany  such  inflammation,  b  a 
reasonable  supposition.  And  sanguine  hopes  were  at  one  time  en- 
tertained that  such  an  action  the  saHeyl  compounds  would  have. 
These  hojies  have  not  been  realized.  Numerous  cases  have  been  re- 
corded in  which  heart  complications  have  api>eared  in  the  course  of 
acute  rheumatism,  after  the  salicyl  treatment  had  lieeu  conimonced. 

How  is  this  to  l>e  reconciled  with  the  views  advanced,  first,  as  to 
the  pathology  of  rheumatic  inflammation  of  the  heart;  and,  second, 
as  to  the  minle  of  action  of  the  salicyl  comjjountls?  If  it  he  the  ease 
that  rheumatic  inflammation  of  Hie  hefjrt  is  ivroduced  in  the  same  way 
as  rheumatic  inflammation  of  a  joint,  and  if  it  be  the  case  that  the 
salicyl  compounds  rai>idly  cure  the  joint  inflammation  by  destroying 
the  rheumatic  poison,  should  not  these  compounds,  in  virtue  of  that 
action,  ward  off  and  an-est  the  course  of  heart  inflammation?  The- 
oretically, yes;  practically,  no.  And  *'no"  for  the  following  reasons: 
•  Tiie  earUest  evidence  of  the  existence  of  endocarditis  is  the  devel- 
opment of  an  endocardial  murmur.  But  the  roughening  of  the  val- 
vular surface  which  gives  rise  to  this  murmur  marks  a  comparatively 
late  stage  of  the  endocarditis;  beffjre  it  can  occur  there  must  be: 

1.  The  reproduction  of  the  rheumatic  poison  in  the  fibrous  struc-  I 
ture  of  the  valve ; 

2.  Proliferation  of  its  cellular  elements ; 

3.  Swelling  and  thickening  of  this  fibrous  structure,  and  conse- 
quent liulging  of  the  endocardium  over  the  seat  of  the  swelling; 

4.  liubbing  of  one  swollen  segment  against  another; 

5.  Koughening  of  the  endocardial  surface  as  a  result  of  this  fric- 
tion. 

It  is  not  till  all  this  has  taken  place  that  a  murmur  is  developed  ' 
or  a  diagnosis  made ;  so  that  the  rheumatic  poison  has  been  exercis- 
ing its  action  on  the  heaii  for  one  or  two  days  before  there  are  any 
signs  of  its  doing  so.  If  the  salicyl  compounds  be  given  to  a  man 
just  after  the  fibrous  textures  of  the  heart  have  begun  to  suffer,  they 
are  not  given  in  time  to  stf)p  the  action  of  the  rheumatic  |)oison  on 
thera,  or  to  prevent  proliferation  of  the  cellular  element^s;  they  are 
not  given  in  time,  therefore,  to  prevent  sweUing  of  the  valves  and 
rubbing  of  their  segments,  and,  cousetfuently,  not  in  timo  to  prevent 
those  changes  on  the  endocardial  surface  to  which  that  rubbing  gives 
rise. 

The  development  of  an  endocardial  murmur  after  the  commence- 
ment of  salicyl  treatment  seems  t*)  indicate  that  this  treatnient  pos- 
sesses no  i)Ower  to  prevent  cardiac  complications.  More  careful  in- 
quiry shows  this  conclusion  to  be  hasty,  and  ]>rol)alily  erroneous;  for 
not  only  is  some  time  ra^uired  for  the  development  of  an  endocardial 
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blow,  but,  as  we  know  from  what  is  observed  iii  rheumatic  inflaiuma- 
tion  of  the  joints,  it  takes  another  day  to  get  the  full  action  of  the 
salicyl  compounds,  A  man  may  begin  to  tjike  these  compounds  on 
Monday,  and  on  that  day  the  heart's  Hounds  may  l>e  quite  norraah 
On  Tuesday  his  joint  inflamniation  may  l)e  much  better;  but  there 
may  be  an  endrxmrdial  blnw.  From  the  coincident  decline  of  the 
arthritic  and  development  of  the  cariliac  symptoms  the  inference 
might  naturally  be  drawn*  and  has  in  several  cases  been  drawTi,  that 
the  salicyl  comprninds  have  no  power  to  prevent  canliac  complictt- 
tions  in  rheumati^^m.  But  a  careful  examination  of  all  the  circum- 
stances of  the  case  would  lead  to  a  more  cautious,  if  not  difl'erent, 
oonolnsion.  Any  prophylactic  property  possessed  by  the  salicyl 
compounds  in  rheumatic  inflammation  of  the  heai*t  must  l)e  due  to 
their  deatructive  action  on  the  rheumatic  poison.  But  this  saving 
action  cannot  be  got  unless  they  are  given  before  the  poison  has  be- 
^gan  to  act  on  the  heart ;  for  \nth  the  commencement  of  morbid  change 
in  tliat  organ  terminates  the  period  of  possible  projihylaxis. 

But  even  if  the  staii;  were  fair  and  etiual— even  if  the  salicyl  treat- 
ment commenced  at  the  same  moment  that  the  rheumatic  poison  be- 
gan to  act  on  the  fibrous  textures  of  the  heart — the  morbid  process 
would  still  have  the  atlvantage,  lor  probably  twenty-four  hours  would 
elai»se  before  there  could  be  introduced  into  the  system  the  quantity 
of  the  salicyl  compounds  requisite  to  the  destruction  of  the  [mison. 

During  these  twenty-foui'  hours  the  rheumatic  poison  would  have 
time  and  oxjportunity,  if  the  case  were  very  acute,  to  cause  such 
change  in  the  filuous  textures  as  woukl  lead  to  thickening  of  the 
valves,  to  consequent  friction  of  their  segments,  and  to  the  develop- 
ment of  the  signs  of  endocarditis;  while  the  continued  activity  of  the 
indamed  tissues  woidd  prevent  the  decline  of  thi^  infljimmatitju  which 
might  otherwise  be  expected  to  follow  the  destruction  of  the  rheu- 
matic jKtison. 

It  is  imi>ossible  to  state  with  exactitude  either,  on  the  one  hand, 
the  time  vvliich,  in  a  given  case,  must  elapse  between  the  commence- 
ment of  cardiac  inflammation  and  the  development  of  an  endoc^irdial 
blow;  or,  on  the  other,  the  quantity  of  the  salicyl  compounds  retiuisite 
to  destroy  tlie  rheumatic  poison.  The  former  must  vary  with  the 
acuteness  of  the  attack,  tlie  latter  with  the  amount  of  p€>ison  in  tJie 
system  at  the  commencement  of  treatment^  and  with  the  stage  of  the 
dise/ise  at  which  treatment  commences.  In  no  given  case  can  we  posi- 
tively assert  that  the  al)seDce  of  heart  complications  is  due  to  the 
preventive  action  of  the  salicyl  compounds.  All  that  we  can  do  is  to 
satisfy  ourselves,  first,  as  to  the  mode  in  whicli  tlie  heart  conifdica- 
tions  are  brought  about;  and,  second,  as  to  the  manner  in  which  the 
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salicyl  compounds  act.  Havini;  dune  tLis,  we  ai*e  in  a  position  to 
judge  as  to  wlietlier  or  not  they  are  likely  to  possess  any  prophy- 
lactic profjerties. 

It  has  been  abundantly  proved  that  the  salicyl  compounds  do 
Bess  the  po%ver  of  arresting  and  cutting  short  the  course  of  rheumatic 
fever.  Tliis  means  that  they  po^tiesa  the  power  not  only  to  allay  the 
inflammation  which  aheady  exists,  but  also  to  x^reveut  that  which 
w*ould  certainly  arise,  either  in  those  joints  which  have  abeady  been 
affected,  or  in  others  if  the  attack  were  prolonged.  If  we  admit  their 
power  to  prevent  rheumatic  ioflammation  of  the  joints,  we  must  also 
admit  their  power  to  prevent  siraihir  inflammation  of  the  heart.  If 
the  view  which  ha^  been  advance<l  as  to  their  mode  of  action  be  cor- 
reetj  they  cannot  fail  to  prevent  cardiac  complications,  if  only  they 
are  given  in  sufficient  tjuantity  to  destroy  the  rheumatic  poison  be- 
fore this  has  begun  to  affect  the  heaH.  The  chief  obstacle  to  their 
doing  so  is  the  early  stsige  at  which  the  heart  is  apt  to  suffer.  It  is 
only  in  a  minority  of  cases  that  time  and  opportunity  are  given  to  get 
the  full  action  of  the  salicyl  comi>ounds  before  the  heart  is  affected. 
This  is  specially  the  case  in  hosi>ital  practice,  in  which  the  patients 
seldom  come  under  notice  before  the  disease  has  existed  for  the  best 
part  of  a  w^eek. 

The  very  acute  cases  which  come  under  ol»seiTation  during  the 
first  two  or  three  days  of  the  illness  are  also  the  ones  in  w^hich  the 
heart  is  aiit  to  be  affected  from  tlie  commencement.  In  such  cases 
the  joint  and  heart  affection  are  often  contemporaneous,  though,  for 
reasons  already  given,  the  symptoms  of  the  heart  trouble  are  more 
slowl}'  developed. 

In  subacute  cases  the  symptoms  are  developed  less  rapidly,  and 
the  evidence  of  tlie  heart  affection  is  more  likely  to  be  delayed  a  few 
days;  but  so  also  is  the  period  at  which  treatment  commenceB,  for 
such  cases  are  generally  ailing  for  ut  least  three  or  f<iui'  days  bt^fore 
they  come  under  notice.  In  acute  cases  the  heart  aflVi-tion  is  devel- 
oi)ed  so  soon  and  so  quickly,  that  there  is  not  much  time  to  get  the 
pro|>hylactic  action  of  the  salicyl  compounds.  Subacute  cases  come 
under  notice  at  so  comparatively  late  a  period  that  there  is  not  much 
opportunity  to  do  so.  So  that  whatever  prophylactic  jirojjerties  we 
may  accord  to  the  salicyl  compounds  on  theoretic  grounds,  there  re- 
mains the  difficulty  that  in  actual  practice  this  result  is  not  readil^s' 
got.  We  kntiw  that  it  may  be  got;  but  in  nn  given  case  can  we  be 
sure  of  having  got  it.  With  such  a  possibility  before  us,  however, 
and  with  such  a  tremendous  issue  at  stake,  it  is  irax^^ossible  to  exag- 
gerate the  importMnce  of  the  early  and  free  administration  of  the 
salicyl  compounds  in  all  cases  of  acute  and  subacute  rheumatism ; 
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for  we  never  know  when  wo  may  be  dealing  with  a  ease  in  wbich 
prophylaxis  ia  attainable.  The  bare  possibility  of  such  a  result  is 
worth  stri^-ing  for.  But  promptitude  and  decision  are  requisite  to 
success.  Thirty  grains  shuuhl  be  given  every  hour  till  the  tempera- 
ture IS  normal  and  pain  gone.  A  delay  of  a  few  hours  in  commenciiig 
treatment,  or  the  admimfttrjitiou  of  the  drug  in  inHufficient  dose,  may 
make  all  the  difference  l>etween  ]>erfect  recovery  and  recovery  with  a 
damaged  heart— a  calamity  which  in  some  cases  is  scarcely  prefera- 
ble to  death,  so  hai'd  may  \wi  the  conditions  under  whkli  life  is  car- 
rietl  on. 

Do  the  aalicyl  compounds  have  a  curative  action  in  rheumatic  in- 
flammati<m  of  the  lieart  V 

Regarding  such  inflammation  as  identical  in  nature  and  pathology 
with  rheumatic  inflammation  of  the  joints,  and  recognizing  the  dis- 
tinctly curative  effects  of  the  salicyl  compounds  in  this,  it  might,  not 
without  reason,  lie  exi>ected  that  they  should  have  the  same  action 
in  rhoomatic  intiammation  alitmt  the  heart.  Exiierience,  however, 
has  shown  that  such  is  nnt  the  case,  and  that  under  thesidicyl  treat- 
ment, as  undi*r  all  other,  rheumatic  eudt»carditis  (to  whi<^h  we  shall 
still  confine  our  attention)  is  apt  t*y  leave  some  trace  behind. 

Attention  has  fllr<*ady  been  drawn  tt  m  me  ol>stacle  which  inteneneB 
to  make  tlie  treatment  and  cure  of  inflammation  of  the  heart  speciidly 
difficult— the  impossilHlity  of  giving  rest  to  the  inflamed  textures. 
This  is  an  obstacle  which  no  treatment  can  overcome.  It  is  an  im- 
portant fiK'tor  in  keeping  up  the  mischief  originated  by  the  rheumatic 
poison,  and  afl*ords  an  ade(|uate  explanation  of  the  fact  that  the  treat- 
ment which  rapidly  allaj'S  acute  rheumatic  inflammation  of  a  joint 
may  fail  tf>  have  a  like  action  in  similar  inflammation  of  the  heart. 
In  both  rest  is  essential  to  quick  recoveiy.  In  the  one  it  is  easily 
got;  in  the  other  it  is  unattiiinable. 

But  it  is  not  eni>ugh  t^»  explain  why  tlie  ailment  should  l^e  so  little 
amenable  to  treatment  during  its  acute  stage.  We  have  also  to  ex- 
plain why  the  endocardial  mischief  is  so  apt  to  be  lasting. 

pericarditis  may  be  perfectly  recover^Hl  frtim,  the  effused  [products 
may  be  absorbed,  and  the  membrane  restored  to  its  natural  state.  So 
tcKi  may  myocarditis.  But  in  endtx^artlitis  the  signs  are  apt  to  per* 
aist  after  ail  inflammat4)ry  mischief  has  ceased.  It  is  a  patJiological 
fact  that  when  once  a  certain  amount  of  change  has  taken  place  on 
the  endocardial  surface  the  damage  is  apt  to  l)e  i>ermanent.  Tlie 
endocarditim  is  the  <mly  stnicture  habitually  affected  by  th*>  rheuma- 
tic poiaon  of  which  this  can  be  said ;  it  is  also  the  only  atractore  in 
the  heart  which  has  no  anahjgue,  anatomical  or  physiological,  in  th*^ 
joints.  The  fibrous  and  muscular  textures  of  tlie  heart  and  joints 
Vol.  n.-»0 
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have  a  like  stracture  and  function.  So  have  the  pericardial  and  ayno 
vial  membranes.  The  endocardium  alone  is  unrepresented  in  the 
locomotor  apparatus.  It  stands  alone,  too,  in  its  pathology.  Its 
scanty  vascularity  and  low  vital  activity  make  it  insusceptible  to 
acute  general  inflammation.  Such  iuflammation  is,  therefore,  un- 
known in  couuectinD  witli  it.  Tlie  name  circumstances  int^*n'eue  to 
prevent  the  absorption  at  prodiuts  effurted  on  its  valvular  portion  dur- 
ing an  attack  of  rheumatic  endocarditis.  To  the  absorjition  of  Buch 
prodncts  a  coi'tain  degree  of  vascndarity  is  necessary  ;  such  \  aseular- 
ity  does  not  exist  in  the  endnciirdium. 

It  may,  indeed,  be  said  that  a  degree  of  vascuhirity  which  suffices 
for  the  efi'nsion  of  lymfih,  sliould  suffice  also  for  it^s  absorptibn.  But 
the  depnyit  on  tlie  valves  is  not  all  effused.  Oreat  part  of  it  is  de* 
[tosited  directly  from  the  blood,  on  the  rougliened  surface ;  and  even 
the  ])rimary  roughening  results  from  irritation  caused,  not  directly 
by  the  rheumatic  poisrtn,  but  by  frictiou  of  tiie  valvular  surfaces — 
a  mechanical  force  w^hich,  in  the  case  of  the  endocardium,  cannot 
be  eciualled  or  coimterbalanced  by  any  agency  which  stimulates 
aljsorption. 

It  is  evident  that  the  condition  is  one  on  which  drugs  can  have  no| 
direct  action;  and  thus  is  exi>Iaiued  the  inability  of  the  salicyl  com- 
pounds to  rei>air  the  damage  dt*ne  during  an  attack  of  rheumatic 
endocarditis. 

The  direct  cause  of  all  the  ol>jective,  and  moat  of  the  subjective, 
symptoms  of  endocarditis  is  not  the  rheumatic  poison  which  causes 
the  inflammation — it  is  not  even  the  inflammation  itself — it  is  the 
physical  change  caused  liy  the  ruljbing  against  each  other  of  the 
swollen  valves.  The  lymph  de|u>sited  during  rheumatic  inflamma- 
tion of  the  heart  diflei-s  in  no  respect  from  that  thrown  out  during 
non-rheumatic  inflammation.  No  one  would  exjiect  the  salicyl  com- 
pounds tt>  remove  the  latter.  It  would  lie  as  unreasonal)le  to  exi>ect 
them  tt>  remove  the  former.  These  drugs  are  not  deobstruent,  they 
are  anti-rheumatic.  Thev  cure  rlxeumatic  fever;  but  they  do  not 
stimulate  aljsfirbents,  or  remove  efi'used  products. 

The  fact  that  the  salicyl  compounds  are  i)owerles8  to  remove  car- 
diac damage  is  an  urgent  reason  for  getting  the  system  untler  their 
influence,  before  the  heart  Ijecofues  invi>lved. 

But  though  they  fail  to  efi"ect  a  cure,  it  cannot  be  said  that  these] 
compounds  have  no  beneficial  eftect  in  cardiac  inflammation.  Ft*r  if 
they  have  a  destnictive  action  on  the  rheumatic  poison  they  cannot 
fail  to  be  of  some  benefit.  If  they  destroy  this  poison,  they  must  by 
so  doing  curtail  the  duration  and  limit  the  extent  of  its  action  on  the 
heart,  and  so  mitigate  the  severity  of  the  cardiac  juischief. 
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But  this  is  not  tlie  only  way  in  which  they  tend  to  do  good. 
Under  their  influence  the  joint  lufljimmation  subsides,  and  the  febrile 
disturbance  is  allayed.  This  result  is  of  coui^se  accompanied  by 
diniinisbed  £re<iuency  of  the  heart's  action  as  weU  as  fall  of  tem|>era- 
ture.  The  t*ardiac  pulsatiuus  may  fall  from  112  to  72— a  fall  of  40  a 
minute,  2»40<)  an  hour,  i>r  57,tiOO  a  day.  This  diminished  fre(]uency 
of  the  heart's  action  implies  decreased  functional  activity  of  the  in- 
flamed textures;  and  this  tpiieting  of  the  heart's  action  is  the  one 
condition  which  is  most  desired  and  most  ditlicult.  to  attain,  in  the 
treatment  of  rheumatic  inflammation  of  the  heart.  Were  the  rheu- 
matic process  not  thus  cut  short  the  rheumatic  i>oison  would  continue 
to  act  for  Hcune  weeks;  the  hejvrt  would  continue  to. Ijeat  at  the  rate 
of  112  per  minute,  if  not  more ;  the  inflamed  valves  would  every  day 
be  subjecteil  to  tlie  strain  involved  in  their  action  57,60(}  times  more 
frequently— an  enormous  difference  which  could  not  fail  to  tell 
injiLrioiisly. 

It  is  evident  that  indef>endently  of  the  good  which  must  directly 
result  to  the  heart  from  the  destnictiou  of  the  rheumatic  jioiHon  and 
the  consei[uent  cessation  of  its  action  on  the  cardiac  structures,  bene- 
fit must  accrue  to  that  oi'gan  from  the  diminished  frequency  of  itB 
own  action,  consef[uent  on  the  arrest  of  the  joint  inflammation  and 
accorai)anyinfj^  fever. 

The  general  conclusion  to  which  we  are  led  is^  that  the  early  and 
free  administration  of  the  salicyl  compounds  liokls  out  the  \jest  chanoe 
both  of  saving  the  heart  from  the  action  of  the  rheumatic  poison  and 
of  mitigating  the  severity  of  that  action  when  it  is  too  late  to  prevent 
it;  but  that  these  compounds  are  powerless  t<i  remove  effused  pro- 
ducts, after  the  heart  mischief  is  established* 

The  general  treatment  applicable  to  rheumatic  inflammation  of  the 
heart  is  thus  the  same  as  that  which  is  aj»i»licable  to  similar  inflam- 
mation of  the  joints.  The  existence  of  heart  complication  in  a  case  of 
acute  rheumatism  is  not  only  not  a  reason  for  omitting  the  salicyl  com* 
IKjimds,  but  is  an  additional  one  for  griang  them  freely,  and  in  laige 
dose. 

In  tlie  great  majority  of  caseB  no  other  treatment  is  require<l. 
But  every  now  and  then  a  case  oocuiB  in  wliich  considerable  lienefit 
is  got  from  the  a<lopti<m  of  local  measures.  In  i>ericanlitis  enpo- 
dally  I  local  treatment  is  sometimes  of  much  service.  In  the  earl 
stage  of  a  seven*  attack,  when  ]>aiu  is  a  prominent  symptom,  when 
tJie  heart's  action  is  disturl^d  and  tumultuous,  and  when  there  is 
evidence  of  serious  interference  with  the  circulation,  much  good  may 

go<t  by  almtracting  a  few  ounces  of  blooti     This  may  be  done  by 
a  vein,  or  by  the  application  of  leeches  or  cupping-glasses 
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over  the  region  of  the  heart.  If  the  symptoms  are  argent,  vf 
tion  affords  the  most  speedy  relief;  but  to  do  g4X)d  it  must  be  ha«l 
recourse  to  at  an  early  stage.  The  causes  are  few,  however,  in  which 
the  desired  effect  may  not  be  got  from  leeches. 

In  enteiiaiaing  the  question  of  bleetling,  local  or  genei'al^  it  mast 
be  borne  in  mind  that  the  acnxte  stage,  when  got  over,  is  followed  by 
one  in  which  there  is  apt  to  be  considerable  debility.  If  bleeding  be 
had  recourse  to  unnecessarily  or  too  freely,  this  stage  will  be  ren- 
dered more  markeil  and  prolonged*  The  mere  existence  of  ac*ute  j>eri- 
carditis  is  not  a  reason  for  taking  blood;  such  a  measure  is  to  be 
regarded  only  as  the  best  means  of  allaying  the  urgent  symptoms  of 
the  first  stage  of  a  very  acute  attack. 

Cold,  as  got  by  the  application  of  an  ice-bag  over  the  region  of 
the  hearts^  may  be  of  benefit  at  this  stage.  It  is  to  be  prescribed  only 
during  the  acute  stage.  In  milder  cases  warm  poultices  often  give 
relief. 

After  the  acute  stage  has  been  subdiietl,  there  is  generally,  espe- 
cially in  severe  cases  which  have  required  active  treatment,  some 
effusion  of  fluid  into  the  i>€>ricardium.  In  most  cases  this  disappeiurs 
as  convalescence  advance-s  and  strength  returns*  But  occasionally  it 
is  necessary  to  ado{)t  mejisures  for  its  removal. 

Blisters  repeatedly  applied  over  the  heart,  and  the  internal  admin* 
istration  of  deobstruents,  such  as  iodide  of  potassium,  are  the  reme- 
dies usually  recommended.  Blisters  are  certainly  of  use;  but  the 
debilitated  condition  of  the  patient  and  the  weakened  state  of  the 
cardiac  muscles,  which  suffer  more  or  less  in  acute  cases,  indicate 
the  use  of  good  food  and  tonics* 

If  these  measures  fail,  and  especially  if  the  quantity  of  fluid  be  eo 
great  as  to  cause  serious  inconvenience,  it  may  be  necessary  to  have 
recourse  to  tripping.  The  trocar  of  an  aspirator  may  be  introtluced 
into  the  dist^mdeil  sac  without  ditHculty .  The  l>est  iK>int  for  its  inser- 
tion is  the  fifth  intercostal  apace,  to  the  left  of  the  sternum,  car© 
l>eing  taken  to  avoid  the  line  of  the  internal  mammary  artery. 
Whether  nr  not  tlio  operation  may  l>e  ultimately  successful,  it  always 
affords  relief  for  the  time.  But  the  operation  is  one  which  is  rarely 
called  for* 

In  endocarditis  it  is  very  ciuestionable  if  local  measures  ever  do 
good.  If  the  case  is  very  acute,  and  jiccorapanied  by  evidenc5e  of  dis- 
tress, a  few  leeches  may  l>e  Jiijplied.  But  all  depletory  measures 
should  be  used  with  extreme  caution*  80,  too,  should  they  be  in 
myocarditis. 

There  is  no  especial  treatment  applicable  to  Tnyocunlitis;  it  is 
esBentially  symptomatic.     But,  as  a  rule,  the  treatment  of  the  acute 
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stage  is  the  same  as  that  of  endocarditis.  When  that  stage  passes 
off,  the  administration  of  tonics  is  called  for.  In  acute  cases  in 
whic5h  there  is  .sm-ious  imjmirnient  of  the  vigor  of  the  niuscular  walls 
of  the  heart,  stimulfiuts  Hhoiilti  \m  given  freely. 

Attention  has  nli*eMdj  lieen  drawn  to  the  change  in  the  cardiac 
.ifAil'^,  induced  by  iiitlammation.     They  become  almornially  soft  and 

k-  It  is  ni  all  times  of  importance  that  the  occun^ence  of  such  a 
change  should  be  recognized.  It  is  specially  so  in  connection  with 
the  salie>  1  treatment;  for  one  of  the  drawbacks  to  the  use  of  salicylic 
acid  is  its  deitressing  action  on  the  heart,  evidenced  by  feebleness  and 
generally  increased  raiiidity  of  its  action. 

In  the  treatment  of  the  heart  complications  t>f  acute  rheumatism 
it  is  of  imprirtance  that  this  action  of  salicylic  acid  should  be  borne 
in  mind.  If  there  is  any  reason  to  8usi>eot  the  existence  of  inflam- 
matory softening  of  the  walls  of  the  lieart,  salicylic  acid,  if  given  at 
all,  shoidd  have  its  action  on  the  heart  watchetl  very  naiTowly.  If 
there  is  any  evidence  of  the  existence  of  myocarditis,  or  of  feeble  car- 
diac action,  it  should  not  be  given  at  all;  for  the  addition  to  the 
already  existing  enfeeblement  of  such  depression  as  salicylic  acid 
may  cause  might  add  seriously  to  the  patient's  danger.  It  is  not 
in  every  ca«e  that  salicylic  acid  has  an  enfeebling  action  on  the 
heart,  but  one  never  kno^\  s  when  such  a  case  may  occur.  To  give 
a  remedy  which  may  have  such  an  action,  in  an  ailment  in  which 
cardiac  enfeeblement  is  the  special  danger  with  \%hi€h  we  have 
to  deid,  is  a  practice  which  one  cannot  commend,  for  it  aiimot 
fail  at  times  to  pnxluce  injurious  results.  Fortunately  it  is  a  prac- 
tice which  is  never  called  for  even  in  the  interests  of  the  joints; 
for  we  have  in  salicin  a  remedy  which,  as  an  anti-rheumatic,  is 
as  potent  as  salicylic  acid;  and  which  possesses  over  that  acid  the 
enormous  advantage  of  liaviug  no  depressing  action  on  the  heart. 
In  all  caises  of  recent  inHammation  of  the  heart,  the  muscular  sub- 
stance is  liable  to  be  affected.  In  all  cases  in  which  it  is  affect-ed, 
there  is  produced  a  soft  and  enfeeliled  condition  of  the  ventricular 
w^iills.  In  all  such  eases  the  administration  of  salicylic  acid  is  at- 
tanded  with  appreciable  risk. 

Rest,  ^uiet,  goml  food,  tonics,  and  stimulants  in  mmlerate  quan- 
tity, are  tlie  remedial  agencies  to  which  we  must  trust  in  the  treat- 
ment of  this  softened  condition  of  the  heart's  walls. 

The  ailment  is  one  which  nearly  always  occurs  in  young  people; 
at  an  age^  that  is.  at  which  the  system  possesses  great  recuperative 
powers.  If  not  fatfd  in  the  acute  stage,  recovery  is  generally  perfect. 
Attetitif>n  bas  alrpa<lv  h(Hm  dniwn  to  the  fH<'t  that  it  may  cause  sudden 
death.     The  risk  of  such  an  accident  w  ould  be  increased  by  the  de- 
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pressing  action  of  salicylic  acid  given  either  plain  or  as  salicylate  of 
soda.     No  such  risk  attends  the  use  of  salicin. 

The  injurious  eff'ects  of  tlie  ordinary  commercial  salicylic  acid 
(made  from  carbolic  acid)  are  said  to  be  due  to  imimrities,  and  Pro- 
fessor Cliai-teria  of  Glasgow  bus  indicated  creasotic  acid  as  the  spe- 
cial impurity.  The  natural  salicylic  acid,  made  from  salicin  or  from 
oil  of  wintergreeu,  is  said  to  be  free  from  depressing  effect.  Even  if 
that  l»e  so  it  has  no  advantage  over  salicin,  the  most  easily  obtained 
of  all  the  natural  salicyl  comjjounds,  and  one  which  we  know  to  be 
quite  safe. 

Cerebral  Bheumatism. 

Head  syraptoras  occurring  in  the  course  of  acute  rheumatism  con- 
stitute the  most  fonnidable  complication  of  that  disease.  Thei-e  is 
indeed  no  malady  in  which  delirium  is  of  such  grave  import.  It 
is  so  because  of  the  grave  natui'e  of  the  complications  of  which  it  is 
symptomatic.     It  occurs  under  three  couditioiiB: 

1.  lu  connection  with  infiammatiou  of  the  membranes  of  the  brain; 

2.  In  connection  with  inflammation  of  the  heart,  or  of  its  invest- 
ing membrane ; 

3.  In  cdunection  with  hyperpyrexia. 


Hheumatic  Meningitis, 

There  are  reconled  a  few  cases  of  acute  rheumatism  in  which  the 
occurrence  of  marked  head  symptoms  during  life,  and  the  presence 
of  lymph,  and  evpu  jnis,  on  the  surface  of  the  braiu  after  death,  show 
that  meningeal  inflammation  may  occur  in  the  course  of  that  disease. 
But  meningitin  riccuning  in  the  course  of  acute  rheumatism  is  not 
necessarily  of  rheumatic  origin.  The  extreme  rarity  of  such  cases, 
indeed,  suggests  a  doubt  whether,  in  the  few  cases  in  which  it  did 
occur,  the  meningeal  mischief  was  not  an  accidental  corajjlicatiou, 
due  to  the  aetir>n  of  some  other  agency  than  the  rheumatic  i»oison. 
Cert»iin  it  is  that  tlie  very  small  proportion  of  cases  in  which  such  a 
complication  occurs  iletraets  from  the  int^-rest  and  iniportance  whicli 
would  otlierwise  attiich  to  it.  Of  all  posnible  causes  of  head  symp- 
toms occurring  in  the  course  of  acute  rheumatism,  inflammation  of  the 
membranes  of  the  brain  is  the  least  likely  to  1>e  the  one  with  which, 
in  a  given  case*  we  have  to  deab 

The  symptoms  of  such  inflammation  would  not  difTer  from  those 
of  similar  inflammation  occurring  indei>endently  tj[  rh<mmatism.  Its 
treatment,  too,  would  l»e  the  same,  except  that  aj>propriate  anti-rheu- 
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matio  remedies  woul<l  be  coojuined  with  the  meaaurea  specially  suited 
to  the  local  head  affection. 


The  Nervous  Symptoms  of  Cabditis. 

Tt>  the  occuirence  of  head  symptoms  in  connection  with  inflam- 
mation of  the  lieart  and  its  membranes,  attention  has  alre^y  been 
[directed;  and  two  eaaes  have  been  given  in  which  all  tlie  symptoms 
durinLj;  life  pointed  to  inflammatory  mischief  within  the  criinium, 
but  in  which  aftf^r  death  thoro  was  found  nothing  abnormal  within  th*^ 
head,  but  only  the  indicMions  of  inflammation  of  the  heart  and  its 
investing;  membrane. 

8im*e  these  ciises  were  recxjrded.  much  attention  has  l*eeri  given 
to  this  subject,  and  the  obso nations  of  Bouillaud,  Maeleod,  Hawkins, 
Bright,  Burrows,  Latham,  Fidler,  Watson,  and  others^  have  demon- 
strated thjit  inflammation  of  the  heart  and  pericardiuu]  is  a  fi*e«iuent 
aiuse  of  head  symptoms  in  acute  rheumatism.  It  is  chiefly  in  con- 
nection with  |K>riearLlitis  that  they  have  heen  not.ed ;  this  is  no  doubt 
because  it  is  more  frequent  and  more  readily  diagnosed  than  myocar- 
ditis.  As  alj>3aiiy  remarked,  it  is  probable  that  the  heatl  symptoms 
attributed  to  the  pericarditis  are  in  many  CAses  indicative  of  a  co- 
incident myocarditis. 

In  studying  the  imthology  and  mode  of  production  of  the  symp- 
toms three  possible  causes  have  to  be  considered: 

1.  Tl»e  morbid  condition  of  the  blood; 

2.  The  cardiac  inflam ma ticm; 

3.  The  nervous  constitution  of  the  sufferer. 
1.  A  mof^fid  condition  of  (he  blood  was  the  explanation  on  which 

our  fathers,  with  the  \news  which  they  heltl  regarding  the  pathogen- 
esis of  acute  rheumatism,  naturally  fell  back*  "A  distempered  con- 
dition of  the  l)lor>d  I  conceive  to  l^e  the  tarue  i>roximate  cause  of  the 
sensorial  disturbance  occ4isionally  observed  in  the  course  of  acute 
rheumatism"  (Fuller). 

"Those  remarkable  cerebral  affections — the  wild  delirium  and 
violent  inaniii  whi<»li  not  nnfre«iuently  occur  in  the  coui-ae  of  rheu- 
matic fever,  or  folhiw  in  it«  train^  and  which  have  usually  manifested 
themselves  /iloiig  with  the  cardijic  com  plications,  ciiusing  doubt  and 
perplexity  in  th«»  mind  of  the  physiciail  as  to  the  real  organ  affected, 
and  the  true  nature  of  the  disease,  are  t^  l)e  explained  by  the  niorbid 
condition  of  the  blood  which  is  admitted  to  ovist  in  the  rheumatic 
constitution**  (Begbie). 

But  this  morbid  condition  of  tlie  blood  exists  in  every  case  of 
rheumatic  fever*     If  it  sufficed  for  the  production  of  nervous  symp- 
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moch  mjrmplaam  would  be  Ibe  nde  and  not  the  exoeption, 
I  vcmld  be  as  cdudoo  io  rbemnatie  feTer  as  it  is  in 
Bmik  as  cspltaataon,  too,  lalher  leavea  cot  erf  aecotttit  Ibe 
troobfe  in  eotmBcHoa  wilb  whicb  tiieae  ajmptoma  are  noied. 

2,  TXe  CbrdiaBC  lafkmme^imk, — ^BeooKiiizii^  the  inaiifidei 
tbk  b jpcKtbena,  Sir  Tbomas  Walsoa  thongbt  these  Bjin|4ciiBa  nugbtl 
be  due  to  dtatnvfaaaee  of  Ibe  eerebiml  circolation,  lesultijig  from  em^ 
ill maaiiM lilt  of  the  beaii'a  action.     Tli4»  obj^etioii  to  this  Tietr  is  i 
Ibe  caeca  ta  which  Qentnts  symptoms  are  most  maiiLed  mx^  nisi,  as 
mk,  Iboee  ici  which  endenoe  of  caidiae  embarraaameiat  occurs,  but 
on  Ibe  oootmry*  those  in  which  there  are  no  subjective  sTmptoms  ( 
beart  dieliifbaaee,  and  nathing  to  direct  special  attentiou  to  that  orgao.' 
Tbe  beart's  aciaoD  may  be  morB  embanassed  wbea  the  inflammatioii 
affects  Ibe  membiaiies,  thau  whan  it  is  confixied  to  tbe  mii 
snlrfftiiir* 

BqI  iflflamnialioti  of  the  moscalar  substance  causes  more  marked 
serf  one  s^mptonia.  Cardiac  embarrassment  causes  its  own  special 
symptoms,  bnl  diaturbaBce  of  the  nervous  centres  is  not  one  of 
Ibeee.  Such  symptoms  are  more  noted  in  cases  of  myocartlitis  in 
which  there  are  no  cardiac  symptoms  to  attract  attention— Corvisart's 
ktenl  cases. 

3,  The  Xervom  ConstitHtion  of  the  Patient, — It  is  not  unlikely  that 
irj/livjdunl  j^n  '  ility  may  in  some  ciisei*  bare  something  to  do 
with  their  ji  »n.  In  aD  acute  febrile  ailments  nenous  symp- 
lr>ms  are  apt  to  occur.  They  are  es]»ecial]y  apt  to  do  so  in  persons 
of  susceptible  and  deliciite  nervous  organizations.  In  his  remarks  i 
his  ca»*a  of  jjericarditis  with  delirium  already  quoted  Andral  saystl 
"Qu'tfU  misou  des  susceptibilites  individuelles,  Unseat  point  d'orRane 
dont  la  lesion  ne  pnisse  determiner  les  Ryrapt4>raes  neneux  les  pk 
▼arii%»  do  nmni^re  k  produire  sympathiquement  les  differens  et 
morbidea  dont  on  place  le  si^e  dans  les  centres  nerveux  et  leun] 
dei)**ii<huie**s/* 

ThiH  individual  susceptibility  is  a  factor  to  be  borne  in  mind  in 
ei plaining  tbe  cxTurrence  of  delirium  in  a  given  case  of  perieai'ditis. 
But  probably  a  more  important  factor  is  the  extent  to  wliicli  tbe 
muMculiir  substance  of  tbe  heart  is  inflamed;  for  the  occurrence 
of  delirium  in  a  case  of  pericarditis  may  be  regarded  as  evidence  of 
m'coiiipariyinK  mvocarrliiis.  This  disturbance  of  nerve  centres  may 
Ik*  [>artly  duo  to  malnutrition  consequent  on  inefficient  cardiac  action, 
but  roainl^'  to  the  diHturban^'e  which  must  result  from  acute  inflam*^ 
latiou  affecting  an  organ  of  such  importance  as  the  heart.  TVe  have 
F'slreaily  se<*ii  that  delirium  in  some  form  is  the  leading  symptom  In 
aiyocarditis. 
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Rlieumatic  Hyperpyrexia, 

Every  now  und  then  a  case  of  acute  rheumatism  occurs  whidii 
after  presenting  the  symptoma  of  the  malmly  in  the  ordinary  form, 
saddenly  develops*  alarming  nervous  Bymptoms,  with  a  tcmijerature 
rapidly  rising  to  107\  108  ,  1(19",  or  even  higher,  and  a  tendency  to 
death  by  coma.  Our  knowledge  of  this  condition  is  of  recent  date, 
and  ia  one  of  the  results  of  the  more  aceumte  clinical  observation  to 
wliieh  the  use  of  the  thermometer  has  kd.  There  can  be  no  doubt 
that  many  of  the  cases  which  our  fathers  descril>ed  as  cerebral  rheu- 
matism were  cjises  of  what  we  would  now  call  hvf^er pyrexia. 

This  condition  in  not  peculiar  in  acute  rheumatism.  It  may  arise 
in  tlie  eourHK  of  any  acute  febrile  ailment,  in  typiioid  fever,  measles^ 
pneumonia,  jiytemia,  etc. ;  or  it  may  be  8ymi>tomatic  of  tumors  of  the 
brain,  hemorrhage  int*"*  its  substance,  or  of  other  injury  in  nerve  cen- 
tres. We  find  it  in  its  simplest  auil  plainest  form  as  it  presents  itself 
in  heat  apoplexy.  Indeed  the  syrapt^r>raH  of  heat  apoplexy,  its  mode 
of  fatal  termination,  and  the  apj^earances  presented  after  death  are 
exactly  those  which  we  find  present  themselves  in  hyjierijyrexia  as  it 
occurs  in  rheumatic  fever,  pneumonia,  typhoid  fever,  and  other  febrile 
diseases. 

Hy  j>erp\Tt>xia  is  not  a  disease  ]^er  Me ;  it  is  a  morbid  condition  which 
may  arise  in  the  etmrse  of  many  ailments.  It  essentially  consists  in 
great  rise  of  temperature,  marked  nenous  symptiims,  and  a  tendency 
t(j  death  by  coma.  Prominent  nervous  symptoms  are  as  essentia)  to 
its  existence  as  the  very  high  temperature  to  which  it  owes  its  name. 

It  has  been  supposed  by  some  that  the  high  temfierature  of  the 
blood  causes  the  disturbance  of  the  nervous  centres.  Tlie  objections 
to  this  view  are : 

First,  that  it  gives  no  ex|ilanation  of  tlie  occurrence  of  the  high 
temperatuns 

Second,  that  the  temperature  of  hyperpyrexia  may  occur,  as  it 
not  unfre^piently  does  in  i*elapsing  fever,  without  causing  any  distur- 
bance of  the  nervous  system. 

There  can  be  no  doubt  that  the  process  is  the  reverse  of  this  and 
that  the  high  temperature  is  a  result  of  disturbance  of  nerve  centres, 
ranking  with  the  nervous  symptoms,  ami  like  them  due  to  the  disturb- 
ing action  of  some  morbid  agency  on  these  centres.  It  is  not  simply 
an  exaggeration  n(  the  pyrexia  of  ordinary  febrile  attacks,  but  a  mor- 
bid condition  im[>lantod  on  tlie  pre-existing  fever.  How  is  it  brought 
about  ? 

The  thermal  a^iparatus  of  the  body  oonsists: 
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1.  Of  the  tissues  in  which  heat  is  formed; 

2.  Of  the  surface  from  which  heat  is  eliminateil ; 

3.  Of  a  central  controlling  j>ower  in  the  iieiTous  centres; 

4.  Of  ner\^es  connecting  this  with  tlio  he^t-forming  parte  of  the 
body ; 

5.  Of  nen^es  connecting  it  mth  the  lieat-eliminating  surface. 
The  harmonious  working  of  these  ditf  erent  i>art8  of  the  thennal  a|v 

paratus  gives  rise  to  the  phenomena  of  thermogenesis,  and  the  general 
result  is  a  persistent  temperature  of  98.4\  Interru]ition  of  tliis  har- 
mony causes  the  temjieratiire  to  rise  or  fall.  Fall  of  teinperatiire  ia 
due  either  t*)  lessened  fnniiation  or  increased  elimination  of  heat 
Kise  of  terni*erature  is  [»rodaeed  either  l»y  incre^isc^d  formation  or  de-'' 
creased  elimination. 

Else  of  temperature  due  t^>  direct  Htimulation  of  the  process  by 
which  heat  is  formed  must  bo  brought  al)out  by  an  agency  which 
iucreiises  tissue  metabolism.  Heat  is  an  excretory  product^  a  result 
of  retrograde  tissue  change,  and  cannot  be  i>roduced  apart  from  that 
change.  To  say  that  heat  could  be  directly  brought  about  by  stimu- 
latiiju  of  a  heat-producing  centre,  without  increased  tissue  change, 
would;  1>e  to  place  heat  as  a  product  on  the  same  level  and  in  the  same 
category  as  volition  and  emotion,  which  is  absurd.  Increased  heat 
due  U'i  direct  stimulation  of  the  heat-[*roducing  ]>rocess  must  l>e  dii« 
to  the  o[»eratioii  of  some  agency  capable  of  causing  increased  activity 
of  tissue  metalx>lism.  Vke  C4iu  no  more  have  increased  formation  of 
heat  without  increased  a^L-tivit}^  of  the  processes  during  which  heat  is 
formed,  than  we  can  have  increased  formation  of  urea  or  increased 
formation  of  carbonic  acid  without  increased  activity  of  the  proc 
during  which  they  are  formed.  That  the  continuance  of  normal  tiasii 
metabolism  is  dependent  on  influences  conveyed  to  tlie  tissues  by  the 
ti'ophic  nerves  is  undoubted-  .\ud  it  is  (juite  conceivable  that  stinm-;j 
hition  applicnl  to  the  centres  whence  these  trophic  nenes  j^rtxree 
might,  by  causing  increased  acti\aty  of  tissue  metabolism,  give  rise 
tr>  increased  productirm  of  heat.  The  experiments  of  Messi-s.  Arou- 
Bohn  and  Sachs,  in  which  electrical  stimulation  of  a  particular  portion 
of  the  corpus  striatum  producM  a  rise  of  tem|>erature  vsirying  from 
2}  to  4}  degrees  Fahrenheit,  would  seem  to  indicate  that  fev^r  may  l)e 
[>roduced  I ly  direct  stimulation  of  a  certain  portion  of  the  nenoufl 
ceutres;  and  the  possibility  of  such  a  result  must  bo  kept  l>efore  ns 
in  investigating  the  mode  of  production  of  the  febrile  phenomena  of 
any  given  disea.se.  But  equally  must  it  l>e  borne  in  mind  that  such 
a  n^idt  couhl  lie  brought  about  only  by  causing  increased  activity  of 
the  metalwilic  changes  l»y  which  heat  is  formed  in  the  tissues.  Such 
a  nerve  centre  can  be  only  one  jiortion  of  the  heat-producing  appara- 
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tus,  and  it  is  quite  possible  that  stimulation  applied  to  other  parts  of 
this  apparatus  might  cfiuse  the  temperature  to  rise  without  primary 
stimuhition  of  a  uervous  centi'e. 

Besides  domiuating  heat- product! on  the  nervous  centres  control 
heat-inhihiticm,  and  by  so  doin^  keep  the  temperature  at  the  normal 
standard  iu  health,  and  in  disease  prevent  it  from  passing  due 
bounds. 

Inhibition  restrains  and  regulates  functional  activity,  as  the  reins 
resti'ain  and  regulate  the  pace  of  a  spirited  horse.  Slacieu  the  reins^ 
and  lie  haj^tens  his  pace ;  let  them  go,  and  he  is  ofl*  at  the  gallop. 
Inhibition  is  an  active,  not  a  passive  agency,  and  is  in  constant  opera- 
tiou.  This  is  well  exemphfied  by  the  action  of  the  vagms  on  the 
heart;  stimulation  of  that  nene  slows  the  heart's  action,  and  if  the 
stimulus  be  strong  enough,  may  ari'eet  it  altogether,  the  aiTest  taking 
phice  in  diastole.  But  the  uervous  system  which  sui>pUe^  tins  in- 
hibiting force  supplies  also  another,  which,  reaching  the  heart  by 
another  chamieb  has  exactly  the  opposite  effect:  it  stimulatee  the 
heart  to  increased  activity.  These  two  forces  are  in  constant  oi>era- 
tion,  and  so  counterbalance  each  other  that  the  heart  is  normally 
kept  beating  at  the  rate  of  about  seventy  a  minute. 

There  is  no  organ  whose  normal  amount  of  work  represents  the 
full  measure  of  its  capacity ;  there  is  no  function  whose  normal  state 
of  activity  represents  the  full  possibility  of  its  xjerformance.  Each  is 
restrained  and  kept  within  pliysiological  bounds  by  the  inhibiting 
action  of  the  nervous  system.  Tissue  metal>olism  is  no  exception  to 
the  rule.  Normally,  tissue  formation  and  tissue  disintegration  conn- 
terbiilance  each  other.  But  let  the  reins  be  slackeneil,  let  inhibitiou 
of  metjilHjHsm  be  impaired,  metalK>lism  is  nQCe-ssarily  increiised  and 
pyrexia  results.  Let  the  reins  be  e^ist  loose,  let  inhibition  be  para- 
lyzeil,  and  metabolism,  freed  from  control,  is  off  at  the  gallop,  and 
hyperpyrexia  results.  Hyperpyrexia  may  Iw  defined  as  paralysis  of 
inhibition  of  metabolism ;  paralysis  of  beat-inhibition  being  only  part 
of  the  t>n^^es8, 

Tlie  clearest  and  most  undoubted  cases  of  rise  of  temperature  re- 
sulting from  paralysis  of  heat-inhibition  are  those  in  which  such  rise 
oc»cni's  as  a  result  of  a  lesion  of  nerve  centres — cereliral  tumors,  eere- 
bral  hemorrhage,  or  injury  to  the  cervical  portion  of  the  cord. 

It  is  imyjossible  to  regard  tlje  i'«*Hult8  of  such  lesions,  consisting 
as  they  essentially  do  of  pressure  upon,  or  laceration  of,  a  portion  of 
the  ner^'ous  centres,  as  other  than  paralytic  in  nature.  The  effect  of 
all  such  mechanical  lesioits  is  not  to  increase,  but  to  impair  or  al)ol- 
isli,  function — t<i  i>ro<luce  morn  or  less  paralysis.  The  only  way  in 
which  a  destructive  and  non-inflammatory  lesion  could  cause  temjiara- 
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ture  to  rise  is  by  impairing  that  function  which  Eormally  preventa 

it  from  rising — in  other  words,  by  impairing  heat-inhiliition.  Kiue 
of  temperature  thus  proihiced  will  vary  according  k>  tiie  extc^nt  of  th© 
lesion ;  in  Hligliter  injuries  there  may  be  no  serious  damage  to  the 
nen*ous  centres,  and  no  greater  rise  of  temperature  than  is  noted  in 
cases  of  cei"ebral  hemorrhage  in  which  the  sanguineous  effusion  is 
small  and  does  not  open  into  the  ventriclej^.  In  more  extensive 
lesions,  in  which  these  centres  are  more  seriously  damaged  {as  in 
severe  cases  of  cerebral  hemorrhage  in  which  the  efl'usion  is  more  ex- 
tensive and  tears  its  way  into  the  ventricles),  the  temperature  rises 
rapidly  and  to  a  much  liigher  point;  wiiile  the  highest  temperature 
of  all  is  noted  in  cases  of  cnishing  of  the  cord,  in  %vhieh  the  hent- 
forming  x>artH  of  the  Ijody  may  have  their  connection  with  the  heat* 
inhibiting  centres  cut  ofl*  more  completely  than  is  likely  to  Ije  the  case 
in  any  intracranial  lesitm. 

Admitting  that  the  nervous  system  possesses  the  power  to  control 
and  limit  heat-formation  and  prevent  undue  rise  of  temperature,  we 
have  no  ditUculty  in  the  maladies  aud  injuries  to  which  reference  has 
been  made,  in  attributing  the  increased  body  heat  to  interference  with 
that  function.  The  temi>erature  rises  because  the  reins  are  slackened. 
The  sequence  of  events  seems  to  admit  of  no  other  ex[>hiuation. 
Carrying  on  this  line  of  argument  we  cannot  fail  to  see,  not  only  that 
the  rise  of  tern ]>era ture  thus  induced  must  be  tlirectly  as  the  extent  to 
which  heat-inhibition  is  im]>aired,  but  that  paralysis  of  this  function, 
by  abolishing  inhibition  and  leading  hoat-production  in  uncontrolled 
possession  of  the  tield.  must  lead  to  hyperi*^\  rexia.  And  the  juore  we 
consider  the  pathogenesis  of  febrile  heat,  the  more  apparent  does  it 
become  tliat  impairment  of  inhibition  is  a  much  more  likely  cause  of 
hy])erpyrexia  than  is  direct  stimulation  of  heat-production.  Heat- 
inhibition  remaining  unimpaired^  tissue  mebibulism  could  not  cause 
tlifjRe  very  high  tcmf^raturcs  which  cliaractt^rize  some  cases  of  hyper- 
pyrexia. Heat-inhibition  being  paralyzed,  the  temperature  cannot 
fail  to  rise,  and  to  rise  rapidly,  so  long  as  tissue  metabolism  and 
heat-production  continue. 

All  cases  of  hyperpyrexia  we,  therefore,  regard  as  of  neurotic 

gin — as  due  to  some  cause  which  exercises  a  paralyidng  inJluenoo 
on  the  heat-inhibiting  function.  Pyrexia  may  result  either  from  in- 
creased production  or  from  defective  inhibition,  but  hyperpyrexia  is 
due  only  to  defective  inhibition. 

In  tlie  cases  instanced  there  has  been  a  direct  lesion  of  the  nerrous 
centres  to  explain  the  paralysis  of  inhibition.  Other  cases  there  are 
in  which  hyperpyrexia  is  as  marked,  but  in  which  the  sequence  of 
events  by  which  it  is  brouglit  about  ia  not  so  apparent,     Bheumatic 
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hyperpyrexia  is  a  caae  in  ixiiut.  Another  is  heat  apoplexy ;  and  it 
will  lead  to  a  clearer  imderstanding  of  the  whole  subject  if  we  premise 
what  we  have  to  say  regarding  rheumatic  hyperp3"rexia  by  a  brief 
consideratiou  of  the  process  by  which  beat  ajjoplexy  is  brought  about. 
That  continued  exposui^e  to  a  high  temperature  is  likely,  in  a 
native  of  a  temperate  climate  unaccustomed  to  such  exposure,  to  cause 
disturbance  of  tlie  thermal  apjiaratus  there  can  be  no  tluubt. 

Heat  is  an  excretory  product  requiring  to  he  eliminated;  its  chief 
seat  of  forraation  is  the  muscles;  its  main  channel  of  eUminatiou  is 
the  skin;  a  high  temperature  of  the  atmosphere  necessarily  inter- 
feres with  such  elimination,  l>ecause  in  such  an  atmosphere  heat  can- 
not readily  be  thrown  oflf.  Heat-elimination  being  thus  checked  and 
heat-production  continuing  as  usual,  heat  must  accumulate  iu  the 
system,  unless  some  agency  steps  in  either  to  increAse  elimination  or 
dimmish  formation.  Under  ordinary  circumstances  nature  provides 
the  remedy ;  for  the  same  atmosphere  which  makes  heat-elimination 
difficult  caiuses  also  increased  activity  of  the  skin,  and  so  meets  the 
diiiicidty  which  itself  creates;  while  tlie  general  influence  of  residence 
in  a  hot  climate  leads  t4>  habita  of  life  which  diminish  tissue  metiil>i)- 
lism  and  heat-production;  thus  the  risk  of  heat-accuniuhition  is  dim- 
inished at  both  ends.  But  circumstances  every  now  and  then  arise 
which  break  through  these  habits.  Such  circumstances  are  those 
which  call  for  exposure  and  muscular  eflort  during  the  heat  of  the 
►  day,  as  in  the  case  of  soldiers  on  the.  march.  Tissue  metabolism 
land  heat-production  are  stimulated,  while  the  body  is  expose*!  to  a 
temperature  which  miikes  a  corresponding  increase  in  heat  elimina- 
tion difficult.  Nature  guards  against  this  danger  by  resti-aining  heat- 
pi'oduction.  This  she  does  by  increiised  ju^tivity  of  the  heat-inhibiting 
function.  The  difficulty  in  the  present  case  is  the  throwing  off  of  the 
heat  in  consequence  of  tlie  high  temperature  of  the  surrounding  atmo- 
sphere. This  difficulty  only  creates  a  necessity  for  more  Wgorous  ef- 
forts on  the  part  of  the  heat-inhibiting  centre ;  this  centre  continues  to 
work  at  high  pressure,  and  struggles  to  keep  the  t**mperatur<^  down 
till  over-stimulation  leads  t^  exhaustie^u;  the  struggle  is  too  much  for 
it,  its  efforts  become  feebler,  it  gets  more  and  more  unfit  to  oop*e  with 
the  difficulty,  ami  ultimately,  oyercome  by  fatigue,  it  ceases  to  act. 
Thus  is  removed  the  last  safeguanl,  heat-prmluctiou  goes  on  ajwice, 
heat  rapiilly  accumtdates  in  the  system,  and  heat  apoplexy  with  its 
attendant  hyperi\vrexia  results*  Wliat  takes  place  in  the  thermic 
centre  in  such  circumstances  is  the  counterpart  of  what  tak»*s  place 
in  the  respiratory  centre,  when  an  excess  of  carbonic  acid  in  the  at- 
mosphere, by  the  ortlinary  laws  of  diffusion,  prevents  the  due  elimin- 
ation of  that  gas  from  the  blood.     The  Urst  effect  of  an  increase  of 
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carbonic  acid  in  the  blood  is  to  stimuUte  the  reapiratory  centpe,  and 
cause  increased  force  and  trequency  of  the  respirntioe*  II  tlie  amount 
of  gas  in  the  atmospLero  be  so  great  tm  to  make  its  due  elimiiMLtion 
impoBsibl*3,  tliat  gua  accumulates  more  and  more  in  the  blood;  the 
reapiratory  centre  geta  fatigued,  ita  efforts  become  feebler,  the  res- 
piratious  become  slower,  the  interval  Ix^tweeu  them  longer,  and  tinally 
they  cease.  The  cause  of  tiieir  cessation  is  paralysis  of  the  respira- 
tory centre  induced  by  over-stimulation  and  fatigue;  and  the  cause 
of  this  is  not  the  breathing  of  (*arbonic  acid  l>ut  tlie  imjiossibility  of 
eliminating  in  an  atmosphere  of  that  gas  the  carbonic  acid  \v)uch  is 
formed  in  the  system.  So  in  heat  apoplexy,  it  is  not  the  boat  of  the 
surrounding  atmosphere  which  raises  the  tem]>eratui'e  of  the  body; 
but  in  such  an  atmosi>here  heat  cannot  lie  i»i-a[>erly  eliminat^^d,  it 
tends  to  accumuhite  in  the  bloc)d,  and  the  only  way  to  prevent  disas- 
ter is  to  limit  heat-production.  With  tliis  object  tlie  heat-inhibiting 
centre  is  stimulated  to  make  unusual  t'lfurts.  In  most  caaes  it  suc- 
ceeds, and  the  only  evidence  of  the  struggle  is  excessive  ]>emijiration 
and  a  sense  of  exhaustion.  But  tlie  effort  may  l.>e  too  much  for  it, 
it  gets  fatigued,  its  efforts  become  feebler,  production  gf>es  on  apace, 
inhibition  is  in  abeyance,  the  reins  are  cast  loose,  and  hypei^pyrexia 
results.     Thus  is  explained  the  hyi>eq>yrexia  of  heat  apoplexy. 

liheumatic  hypeiiiyrexia  miglit  be  mei"ely  an  exaggeration  of  the 
ordinary  pyrexia  of  rheumatic  fever;  or  it  might  result  from  a  direct 
paralyzing  action  of  the  rheumatic  jioison  on  the  heat-inhibiting  cen- 
tre; or  it  might  \m  produced  in  the  same  way  as  heat  apoplexy  by 
over-etimulatiou  and  conse<iuent  jiai^esis  of  that  centre. 

The  fimt  hypothesis  is  scarcely  adequate <,  for  were  the  hyper- 
pyrexia of  rheumatic  fever  merely  an  exaggeration  of  tile  ordinary 
pyrexia  of  the  disease^  cases  in  which  it  (x^cui*s  would  \ye  characterized 
by  inordinate  severity  of  the  rheumatic  symptoms.  But  such  is  not 
the  case.  In  cases  which  become  hyperpyretic  the  disease  uji  to  the 
onset  of  tlie  hyperpyrexia  may  present  no  unusual  feutures.  The 
temjMTature,  the  joint  pains,  the  acid  sweats,  the  heart  comjilications, 
may  all  be  such  as  are  met  with  daily  in  onlinary  rheumatic  attacks; 
and  there  may  be  nothing  in  their  symptoms  to  lead  the  physician  to 
anticipate  so  alarming  a  complication. 

The  hypothesis  that  it  may  result  from  paralysis  of  the  heat* 
inhibiting  centre  consequent  on  the  direct  toxic  action  on  tliat  centre 
of  the  rlieumatic  poison,  or  some  product  of  the  rheumatic  process^ 
is  one  regarding  which  no  more  can  be  sai*l  than  that  it  is  possible. 
Against  it  may  be  atlduced  the  argument  that  were  such  the  mode  of 
production  of  rheumatic  hyperpyrexia,  that  civndition  wouhl  arise 
more  fret|uently  than  it  does.     The  rheumatic  poison  and  the  pro- 
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ducts  of  the  rlieumatic  process  operate  in  every  caae,  buv  hypeiv 
pyrexia  is  of  rare  ix^currence.  Then  again  hyperpyrexia  oceui's  in 
other  fevers  and  other  morbid  states  in  which  the  rheumatic  ijoisozi 
does  not  oi)erate. 

The  third  hypothesis  is  one  for  which  more  may  be  said,  for  be- 
tween heat  apoplexy  and  rheumatic  hyperpyrexia  there  are  many 
|>oints  of  analogy.  The  symiittjms  and  clinical  features  of  both  are 
very  much  alike,  and  the  description  of  the  jiost-mortem  appearanceis 
f>bserveil  in  the  one  serves  equally  to  descril:>e  thase  notcil  in  the 
other.  Treatment,  too,  is  the  same  in  both.  The  main  difference 
l>etween  them  is  in  the  circumstances*  which  lead  up  to  their  occur- 
rence. With  so  many  points  of  resemblance  lietweeu  them  we  cannot 
but  lo<jk  for  a  ciunmon  mmle  of  production,  some  cujumnu  iiathologi- 
cal  bond.  The  question  for  consideration  is  the  ixissibility  of  the 
rheumatic  process,  as  it  exists  in  acute  rheumatism,  prodncing  the 
same  results  as  we  find  follow  exposure  to  great  heat.  The  latter 
acts  by  over-stimulating,  fatiguing,  and  finally  pamlyzing  the  thermic 
inhibitory  centime.  The  question  before  us,  therefore,  narrows  itself 
intii  a  (Consideration  of  the  points  as  to  whether  or  not  over-stimida* 
tion  and  consequent  fatigue  of  the  heat-iuhibiting  centre  is  a  possible 
result  of  the  process  of  acute  rheumatism.  Wide  as  is  the  difference 
between  that  process  and  great  heat,  and  git*at  fis  seems  the  irnprob- 
aliility  of  two  such  different  agencies  proilucing  the  same  effect  on 
the  system ♦  a  careful  consideration  of  the  facts,  nevertheless,  leads  to 
the  conclusion  that  such  a  result  is  not  impossible.  Certain  it  is 
that  if  overstimulation  and  fatigue  of  the  heAt-inhibiting  centre,  and 
conse<iuent  impairment  of  heat-inhibition,  could  be  a  result  of  any 
fever,  rheumatic  fever  is  the  one  in  which  it  would  mn^i  likely  occur. 
and  that  for  the  following  reasons : 

In  aU  fevera  the  rise  of  temi^erature  results  froiu  iTi<'rcas<'d  tismn* 
metamorphosis.  This  is  the  cjise  in  rheumatic  fever,  as  it  is  in 
typhus,  typhoid,  and  othor  fevers.  But  the  circumstances  under 
which  that  increased  metabf»lism  takes  place  in  rheumatic  fever  are 
altogether  fieculian  and  the  peculiarity  of  these  circumstancew  it  is 
which  leads  up  to  the  phenomenon  which  we  are  now  considering— 
the  greatc»r  tendency  to  the  (»ccuiTence  i»f  h >  jwrpyrexia. 

Uheumatisrii  is  essentially  a  disease  of  the  motor  apparatus  of 
be  b<xly.  Part  of  this  motor  apparatus — the  muscles— is  the  chief 
Beat  of  heat  production*  The  more  active  the  raetAlH»li.*im  of  the 
muscles  the  greater  the  amount  of  ix>tential  energy  pr«xbu*ed.  This 
potential  energy  may  take  the  form  of  work  or  heat.  As  a  matter 
of  f/ict,  it  genendly  :  -  the  form  of  work»  for  it  is  when  muH- 

des  are  actively  cous  that  this    potential  energy  is  chiefly 
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formed.  But  if  the  same  metabolic  changes  which  take  place  in 
a  contrac»tiiig  muscle  were  to  take  place  in  that  iimsi'le  when  quies- 
cent, the  potential  energy  would  take  the  form,  not  of  work  but  of 
heat.  This  is  what  occurs  in  acute  rheumatism.  The  rheumatic 
poison  causes  general  fel>rile  disturbance  accompanied  by  infianima- 
tion  of  the  muscles  and  fibrous  textures  of  the  large  joints.  Inflam- 
mation of  tliese  textures  is  of  course  accom]ranied  by  increased  flow 
of  blood  to,  and  increased  metamorphosis  in  them. 

That  such  increased  metabolisiu  as  occurs  in  muscle  during  work 
occurs  also  dm*iug  the  course  of  rheumatic  fever  is  demonstrated  by 
one  of  the  essential  plienomena  of  tliat  disease,  increastnl  formation 
of  lactic  acid ;  and  the  very  large  extent  to  which  this  acid  is  formed 
is  indicative  of  the  very  large  increase  of  the  muscle  metabolism  to 
which  it  owes  its  formation.  Bheumatic  fever  is  the  only  form  of 
fever  in  which  this  occurs,  because  it  is  the  only  one  wliose  poison 
iiuds  its  nidus  in  muscle.  The  propagation  of  this  poison  in  muscle 
gives  rise  there  to  the  same  increased  metabolism  which  would  result 
from  natural  stimulation. 

Muscle  being  the  chief  seat  of  the  formation  of  heat,  and  the  meta- 
bolism of  muscle  being  the  chief  source  of  heat,  it  follows  tliat  the 
disease  in  which  such  metidiolisn*  is  most  active  is  also  tliat  in  wliirh 
most  heat  will  be  formed.  That  ilisease  is  acute  rheumatism.  Theo- 
retically, there  is  thus  reason  U)  believe  that  heat-production  is  more 
active  in  acute  rheumatism  than  in  any  other  disease.  There  is  also 
pnictical  eTidenco  that  such  is  the  case.  The  natural  result  of  in- 
creased formation  of  heat  is  its  increased  elirui nation.  The  skin  is 
the  channel  by  which  heat  is  eliminated.  Profuse  jiersj^irabion,  the 
evidence  of  excc^sHive  action  of  the  skin,  forms  one  of  the  characteris- 
tic features  of  rheumatic  fever.  Excessive  production  is  thus  met 
by  excessive  elimination  of  heat,  and  no  undue  rise  of  temperature 
occurs. 

But  another  result  of  such  increased  activity  of  the  heat-produc- 
ing process  must  l>t»  stimulation  of  heat-inhil>ition.  The  function  of 
the  heat-inhibiting  centre  is  to  restrain  excessive  fonnation  of  heat^ — 
this  excessive  formation  of  lieat,  tliough  common  to  all  fevers,  is  most 
marked  in  acute  rheumatism;  that  function  is,  theref«>re,  likely  to  be 
called  into  more  active  operation  in  acuk*  rheumatism  than  in  any 
other  disease.  It  might  happen  either  from  want  of  vigor,  or  from 
unusual  susceptibility  of  the  ner^-e  centres,  aided  possibly  by  more  or 
less  failure  in  the  heat-eliminating  action  of  the  skin,  that  heat-pro- 
duction was  in  excess  of  heat-elimination.  Under  such  circumstances 
lieat  would  accumulate  in  the  system.  As  a  resiilt  of  tliis  the  heafc- 
inhibiting  centre  would  l»e  first  stimulated  to  excessive  eflFort,  then 
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fatigued,  and  tinally  paralyzed,  as  in  heat  ax)OpIexy,  and  hyperi»yrexia 
would  result*  Tliat  is  a  sequence  of  events  which  miKht  occur  in  iiny 
form  of  fever  or  in  any  ailment,  accompanied  by  increased  activity  of 
the  heat-producing  process.  The  more  active  that  process  the  more 
likely  is  it  to  hapi>eu.  Acute  rheumatism,  l^eing  the  ailment  in  which 
heat  is  most  uhundaiitly  and  rapidly  formed,  is  also  the  one  in  which 
inhibition  is  most  likely  to  bi^  overmatched,  Hyi>erpyrexia  is, 
therefore,  more  common  in  it  than  in  any  other  form  of  fever. 

Though  for  convenieuce'  sake  we  refer  to  paralysis  of  heat-inhibi- 
tion as  the  immotliate  cause  of  the  very  high  temi>erature,  it  is 
evident  that  it  is  nut  only  heat-inhibition,  but  inhibition  of  metaljol- 
ism  in  general  that  is  paralyzed.  Hyperpyrexia  may  1>o  defined  as 
paralysis  of  inhibition  of  metabolism,  heat-inliibition  being  only  part 
of  it.  It  is  not  the  high  temperature  that  causes  the  nervous  symp- 
toms, but  disturbance  of  an  important  |>art  of  the  ner\a)us  centres 
that  causes  the  high  temperature.  In  accordance  with  this  we  find 
that,  lx)th  in  heat  apoplexy  and  in  rheumatic  hyiier|>yrexia,  the  occur- 
rence of  the  high  temi>eratui*e  is  generally  preceded  by  heachiche, 
giddiness,  restlessness,  or  other  indic^titm  of  disturbance  of  the  ner- 
vous centres.  All  Indian  authorities  refer  to  these  (»remonitory 
indications  in  the  case  of  heat-apoplexy.  In  cases  of  acute  rheu- 
matism  which  Iw^come  hyi>erpyretie,  there  will  generally  l>e  found 
evidence  of  distiubance  of  the  nervous  system  preceding  the  hy[jer- 
pyrexia ;  and  such  disturbance  should  put  us  on  the  watc*h  for  graver 
symptoms. 

Hyperpyrexia  as  it  occurs  in  rheumatic  fever  is  not  a  part  of  the 
rheumatic  process,  but  an  accidental  complication.  It  is  not  due, 
like  the  joint  inflammution  and  he^rt  complications,  to  the  din^ct  ac^ 
tion  of  the  rheumatic  poison,  and  is  not  to  be  treated  in  the  name 
way*  The  salicyl  comp<iunds  put  a  stop  to  the  rheumatic  pro«?etta  by 
destroying  the  rheumatic  poison.  They  have  no  controlling  influence 
in  rheumatic  hy  i>ei^yrexia  l>ecAUse  it  is  not  ptirt  of  the  rheumatic 
process  but  an  accidental  complication  of  the  febrile  state  which,  for 
the  reasons  ahxmdy  given,  is  more  common  in  rheumatic  than  in 
other  fevers. 

Hyperpyrexia  essentially  consists  in  paralysis  of  inhibition  of 
oetabolism.  Such  paralysis  may  result  from  either  organic  h^sion  or 
functional  disturbance  of  the  nenous  centres.  The  very  high  tern- 
|*eratnre  to  which  the  condition  owes  its  name  is  the  sfHxnal  indica- 
tion that  the  function  of  heat-inhibition  is  imi»airod;  just  as  the  very 
rapid  pulse  (150  to  160)  and  the  very  frequent  and  hurried  respiration 
indicate  that  inhibition  of  the  cardiac  and  respiratory  functions  is  ah*o 
impaired,  Wien  hyperpyrexia  is  due  to  organic  leaioti  treatment  is. 
Vol   n.— 21 
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of  no  avail  When  due  to  functioaal  disorder,  as  is  the  case  in  rheu- 
matic hyperpyre3da,  it  may  be  cured.  In  the  treatment  of  this  condi- 
tion the  external  aiiplication  of  cold  is  the  remedy  on  which  we  chiefly 
dei)emL  How  does  the  cold  act  V  The  opinion  generaDy  held  is 
that  the  cold  allays  the  tlistnrbaDce  by  lowering  the  temperature. 
But  to  8ay  that  mere  low^ering  of  the  bodily  heat  is  sufficient  to  allay 
the  ahirmiiig  nymptoms,  is  etjuivalent  tt>  saying  that  these  Hym[>tomH 
are  caused  by  the  high  temperature,  and  tliat  we  have  seen  is  not  the 
case.  In  hyperpyrexia  the  external  api»licatioij  of  cold  not  only 
lowers  the  temijerature  but  arrests  the  whole  morbid  process  and 
cures  the  patient. 

The  central  thernial  aptiarahis  which  presides  over  heiit^forma- 
tion,  heat-inhibition,  and  heat-elimination  is  ntu-essarily  in  free  com- 
munication w  itli  the  skin,  for  it  is  in  the  skin  that  sensations  of  heat 
and  cold  are  felt^  and  it  is  through  the  skin  that  heat  is  eliminated. 
The  supei-ficial  nerves  wdiich  receive  the  imijressions  of  heat  and 
cold  must  be  connected  with  the  centres  in  which  these  sennations  are 
registered,  and  such  centres  must  be  associated  with  the  function  of 
heat-inhibition.  It  is  on  the  extremities  of  these  nerves  that  the  cold 
acts,  and  it  is  along  these  ner\es  that  this  peripheral  excitation  is 
transmitted  to  the inhiViiting  centres;  the  action  is  esseutijilly  a  stim- 
ulant one;  but  to  stimulate  inhibition  is  the  physi<)li>gical  and  ( 
scientific  method  of  allaying  undue  functional  activity.  Just  as  heafc 
(as  in  heat  apojjlexy)  paralyzes  inhibition  and  thus  cause's  the  tem- 
perature raj>idly  to  rise,  so  cold  stimulates  inhibitit^n  and  thus  causes 
this  abnormal  temperature  to  fall.  Just  as  it  is  not  the  direct  heating 
up  of  the  l.jody  In-  the  hot  atmosphere  that  causes  the  very  high  tem- 
perature of  heat  apoiilexy,  so  it  is  not  the  direct  cooUng  action  of  cold 
on  the  bocly  that  cures  this  condition.  The  heat  acts  by  impairing, 
maybe  even  paralyzing,  the  functiim  of  inhil>ition;  the  cohl  acts  by 
stimulating  that  function  into  renewed  activity.  Its  action  in  this 
respect  may  be  compared  with,  and  illustrated  by,  the  action  of  digi- 
talis in  some  forms  nf  heart  disease.  Wien  we  find  tlae  heart  acting 
in  an  unnecessarily  disturbed  and  excited  manner,  as  it  fi"equently 
does  in  mitral  disease,  we  do  not  combat  this  condition  by  efforts  to 
soothe  the  excito-motor  nerve  of  the  heart;  no,  we  rather  gain  our 
object  indirectly  by  giving  digitalis  and  stimulating  to  increased 
at^tivity  the  counterlialanoing  force — the  cardiac  inhilntory  nerve^the 
vagus.  In  doing  so  we  adopt  a  line  of  treatment  which  is  not  only 
found  in  pnictice  to  be  the  mnst  successful,  but  is  also  the  most 
scientific,  and  that  which  is  most  in  accord  with  the  teachings  of 
physiology  and  the  operations  of  nature. 

In  hyperpyrexia  treatment  must  be  prompt  and  vigorous.    In- , 
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hibition,  one  of  the  most  importaBi  functions  of  organic  life — one 
which  ia  absolutely  essential  to  the  continuance  of  life — is  all  but 
paralyzed.  The  remedy  is  the  application  in  full  dose  of  that 
which  stimulates  it  into  increased  activity — the  external  applica- 
tion of  cold.  Ice  to  the  surface,  pouring  cold  water  over  the  body, 
wrapping  it  in  a  cold  pack»  putting  it  in  a  cold  bath,  are  the  active 
means  by  which  inhibition  is  stimulated  and  tlie  hyperpyretic 
condition  subilued  in  urgent  cases.  In  ciises  in  which  the  danger 
is  less  urgent  a  tepid  bath  or  tepid  sponging  may  suffice;  but  in  all 
the  principle  is  the  same,  the  ap[>lication  to  the  8urfac43  of  the 
body  of  water  having  a  much  lower  temi>erature  than  the  body. 
Where  the  temi>erature  is  very  high  and  the  danger  very  urgent, 
rubbing  the  body  with  ice  or  putting  it  in  a  cold  bath  till  the  tem- 
perature falls  to  100',  is  the  most  speedy  me^ns  of  attaining  the 
desired  end.  c^ire  being  taken  not  to  cause  too  great  depression. 
Where  the  danger  is  less  urgent  the  desired  end  is  sufficiently  at- 
tained l>y  keeping  ice  applied  to  the  head,  and  by,  at  the  same  time, 
frecpiently  sponging  the  body  with  cold  or  teiud  water,  A  simple 
and  efficacious  plan  is  to  keep  flipping  the  surface  of  the  l>ody,  now 
the  chest  and  abdomen,  now  the  back,  and  now  the  limbs,  with  a 
sponge  slightly  moistened  with  cold  or  tepid  water;  the  sponge 
should  be  soft,  of  loose  texture,  not  more  than  two  inches  thick„  and 
four  to  six  inches  in  diameter.  A  sponge  of  that  sort  is  easily 
flopped  lightly  and  rapidly  up  and  down  on  the  surface ;  the  fanning 
Ju*tion  by  which  this  is  ilone  aids  the  action  of  the  cold  water  in  pro- 
ducing the  stimulant  action  on  the  peripheral  extremities  of  the  nerves 
by  which  the  desired  impression  is  conveyed  to  the  heat-inhibiting 
centre ;  it  tends  also  to  jiromote  heat-elimination. 

The  practice  of  treating  fever  by  cold  batlis  is  an  old  one,  which 
hatl  fallen  into  disuse.  The  good  results  got  from  this  treatment  in 
hyperpyrexia  led  to  its  revival.  If  the  high  fever  which  has  to  be 
dealt  with  in  hyperpyrexia  could  be  thus  cured,  might  we  not  also 
by  the  same  agency  arrest  the  more  moderate  di.sturbauce  of  an  or- 
dinary pyrexia?  Such  was  the  train  of  thought.  Natural  enough, 
but  founded  on  a  fallacy.  It  assumes  that  the  two  morbid  oonditionn 
are  similar  in  nature,  and  that  liyper|>yrexia  is  an  exaggeration  of 
pyrexia.  But  they  are  essentially  «liffi»n»nt  in  their  mcnle  <»f  prcnluc- 
tion:  hyjierpyrexia  is  of  neurotic  origin,  ilejjendent  on  impaired  in- 
hibition, while  pyrexia  (that  of  idiopathic  fever  at  least,  which  is  the 
form  of  fever  chiefly  dealt  with)  is  of  metabolic  origin,  dependent  on 
increased  production  of  heat.  Its  curing  hyperpyrexia  is  no  proof 
that  cold  can  cure  pyrexia.  And  experience  shows  that  it  does  not; 
for  though  some  German  physicians  tried  to  show  that  the  oouiee  of 
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typhoid  fever  may  be  arreflfced  by  the  cold  bath,  their  results  have  ^ 
not  been  coufirmed  or  accepted  by  subsequent  obsen^ers. 

Judiciously  useil,  however,  cold  is  a  valuable  agent  in  the  treat-' 
nieiit  of  fever;   for  though  it  may  not  care,  it  tends  to  alleviate  some 
of  the  symptoms,  especially  those  referable  t'l  the  nervous  system. 
ItB  mode  of  application— in  other  words,  the  dose  administered — 
should  vary  in  different  eases. 

In  urgent  cases  of  hyperpyrexia  it  should  lie  given  at  once  in  full 
dose,  that  is,  ice  or  ice-cold  water  should  be  applied  tt>  the  whole  sur- 
face. In  cases  in  which  fever  runs  high,  but  in  which  the  sbige  of 
pyrexia  is  not  exceeded— that  is  to  say,  when  the  terai»erature  ranges 
from  104"  to  KX^'^^ijld  sponging  of  the  l>ody  vith  ice  io  the  hf^ad 
will  generally  suffice.  In  cases  in  which  it  ranges  from  1()2  to  KM  , 
sponging  mth  water  from  80"  to  W  F.  is  enough.  In  cases  in 
which  it  does  not  exceed  1(^2"',  cold  as  an  autii>yretic  is  not  called  for, 
but  tepid  si>onging  is  grateful  to  the  patient,  and  it  is  not  improbable 
that  its  regular  use  may,  by  gently  stimulating  inhibition,  prevent 
tliat  fuuctiou  from  failing,  and  ntmrotic  pyrexia  from  being  develoi>ed* 
Cold  is  iMi'cii nulla tive  in  its  action,  and  sh*)idd  not  Ik^  unduly  pushetl; 
its  use  should  be  omitted  when  the  temperature  falls  lielow  101'' — to 
be  renewed  if  necessary.  But  it  should  be  borne  in  mind  th?it  the 
temperature  often  continues  to  fall  fitr  some  time  aftei'  rr»ld  has  ceased 
to  be  applied. 

The  Belation  of  Bheumatism  and  Chorea. 


Of  the  existence  rif  some  relation  between  rheumatism  and  chorea 
therc  can  l>e  no  dnul»t.  Tlie  obser^iitions  of  Bright,  Begbie,  Hughes, 
Burton,  Brown,  See^  Roger,  and  others,  have  placed  this  beyond 
doubt. 

Chorea  is  essentially  a  disease  of  the  nervous  system.  Its  chaiiic- 
ti^ristic  symptom  is  irregular  and  uncontrollable  muscuhir  twitcLing 
and  jerking. 

For  the  explanation  of  such  a  symptt^m  we  tui*n,  not  to  that  part 
of  the  nen^ous  centres  whose  derangement  causes  delirium,  wander- 
ing, and  such  [vhenomena  as  were  note^l  in  connection  with  intlamnia- 
tion  of  the  heart,  l>ut  to  that  part  of  them  wliose  function  it  is  to 
initiatei  control,  and  regulate  movement — the  motor  centimes.  How 
tlie  rheumatic  ronstitntion  leads  to  disturbance  of  these  centres 
the  ipiestion  which  we  have  to  solve. 

There  are  two  views  on  this  point :  one  that  the  choreic  symptoms 
result  dir«x'tly  from  the  disturbing  action  of  the  vitiate^l  blotxl  on 
the  nervous  centres;  the  other  that  they  are  directly  due  to  a  prior 
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aflFectioE  of  the  heart — the  rheumatic  condition  acting  ouly  indirectlj 
Uiroiigh  this. 

The  former  view  m  that  advocated  by  Begbie.  "I  cannot  help 
coming  to  the  couehision  that  the  simple  and  true  new  of  the  relation 
of  rheumatism  and  chorea  is  to  be  found  in  the  morbid  condition  of 
the  blood,  which  m  admitt^l  to  exist  in  the  rheumatic  constitution ; 
and  this  explanation  will  apply  eciually  t<:>  chorea  occurring  in  indi- 
viduals or  families  inheriting  the  rheumatic  diathesis ;  to  chorea  oc- 
curring in  connection  with  rheumatism,  but  without  the  cardiac  com- 
plication; and  to  chorea  as8<K»iated  with  pericarditis  or  endocarditis 
or  both;  the  inflammatory  affections  of  the  fibrous  tissues,  as  well  as 
the  spasmodic  affections  of  the  muscles,  and  the  derangement  of  the 
nenous  system,  originating  in  the  same  specific  disorder  of  the  cir- 
culating fluids."  To  this  explanation  of  the  choreic  symptoms,  there 
is  the  same  objection  that  applied  to  a  like  motle  of  accounting  for 
J  the  ner\'ous  symptoms  not^^d  in  pericarditis.  If  due  to  the  morbid 
audition  of  the  blood,  they  ought  to  be  much  more  common  than 
they  are;  for  that  is  a  cause  which  operates  in  every  case  of  rheuma- 
tism. Occurring^  as  they  do,  only  in  exceptional  cases,  they  are  more 
likely  to  result  from  an  exceptional  cause  than  from  one  which  oper- 
ates so  generally. 

The  view  tliat  the  chorea  is  conserjuent  on  a  prior  inflammation 
of  the  membranes  of  the  lieaii  is  that  which  has  commended  itself 
to  most  other  oViservers.  There  is  some  variety  of  opinion,  how- 
ever, as  to  the  sec[nence  of  ov^qits  by  which  the  one  phenomenon 
leads  to  thi^  other. 

Bright  thought  that  the  choreic  symjitoms  resulted  from  irri- 
tation transmitted  from  an  inflamed  pericardium  or  pleura  along 
the  phrenic  nerve.  This  explanation  might  apply  to  cases  of  chorea 
occurring  in  connection  mth  pericarditis  or  pleuritis;  but  is  <[uite 
inap[)licable  to  the  numerous  cases  in  which  no  such  inflammation 
exists. 

In  more  recent  times  the  view  has  been  advanced  and  ably  advo- 
cated by  Kirkes,  Hughlings  Jackson,  Brojulbent,  and  others,  that  it  is 
to  endocarditis  rather  than  to  pericarditis  that  we  have  to  look  for 
theexplamition  of  the  choreic  jdienomena.  The  theory  is,  that  some 
of  tlie  particles  of  lyrai>h  effused  on  the  surface  of  the  valves  get  de- 
tached, enter  the  circulation,  and  cause  eml)olic  plugging  of  the 
fiiinute  vessels  of  the  motor  ganglia;  and  some  pathological  evidence 
has  lieen  adduced  to  show  that  the  corix)ra  striatal  and  optic  thalami 
have  suffered  in  fatal  cases  of  chorea.  The  actual  existence  of  em- 
b«»1i»4ni,  however,  hns  not  been  demonstrated;  and  its  occurrence  as  a 
cause   of  chorea  cannot  be   regarded  aa  more  tlmn    hypotheticaL 
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That  auoli  an  event  Ib  possible,  there  can  be  no  doubt ;  but  if  particles  i 
of  fibrin  are  detached  from  the  valvular  surface  it  is  difficult  to  sea 
why  the  vessels  of  other  parts  of  the  brain  should  not  be  plugged,  a$  I 
well  as  those  of  the  motor  ganglia ;  and  why  the  embolic  particles ' 
should  not  sometimes  get  into  other  organs  and  give  rise  to  infarc- 
tions of  the  lung,  spleen,  kidney,  etc. 

Again,  if  the  cause  of  chorea  in  rheumatic  subjects  be  the  detach* 
ment  of  particles  of  lymph  from  the  surface  of  a  roughened  valve, 
how  are  we  to  explain  itu  occurrence  in  those  numerous  rheumatit* 
subjects  whose  valves  have  never  l^een  affected?  To  sueli  cases  this 
embolic  thetjry  is  quite  inapplicable.  It  cannot,  therefore,  be  re- 
garded as  adetjuate.  Just  as  Bright^s  theory  might  apply  to  cases 
of  chorea  occurring  in  connection  with  i>eri carditis,  s*>  this  <»rie  might 
a|>i)ly  to  cases  of  chorea  occurring  in  connection  with  endocarditis. 
The  fault  of  each  is  its  rninHJWiiess,  and  the  impossil>ility  of  applying 
it  to  more  than  a  minority  of  the  total  cases  of  rheumatic  chorea. 
What  we  want  is  an  exiiUnation  which  will  apply  to  all  cases  of  that 
disease — those  oceun-ing  in  comiection  with  pericarditis — tlxose  oc- 
curring in  connection  with  endocarditis — those  occuning  in  connec- 
tion with  simple  rheumatism  of  the  joints,  uncomj>licated  by  any 
heart  affection — and  those  occurring  in  pei'sons  of  rheumatic  consti- 
tution l>ut  who,  at  the  time  of  the  choreic  attack,  are  not  suffering 
from  rheumatism  of  either  the  heart  or  joints. 

The  theories  hitherto  advanced  have  given  prominence  to  two 
different  fact^irs^ — the  morbid  cf)nditi«»n  of  the  blood,  and  tlie  inflamed 
condition  of  the  heart.  Neither  has  been  sufficient  to  meet  the 
whole  of  the  facts.  A  much  wider  pathological  ^lew  is  required  for 
that  purpose. 

Rfmtmaiism  is  ementiaUy  a  disease  of  the  molar  apjjamtus; 
chorea  i/r  esHentiaUy  o  dlMam  of  fhe  jiiofor  coifres.  In  this  broad 
pathological  statement  we  have  the  clue  to  the  explanation  of  the  re- 
lation of  the  two  diseases. 

The  motor  centres  affected  in  chorea,  and  the  motor  apparatus 
which  suffers  in  rheumatism,  have  an  essential  physiological  connec- 
tion. The  motor  centres  form  the  central  portion  of  a  system,  of 
which  the  motor  appai'atus  is  the  distal  or  peripheral.  Each  is  essen- 
tial to  the  physiological  corapletr*ness  <>f  the  other,  and  witliout  the 
other  neither  has  any  physiological  ration  d*etre,  Without  joints 
to  be  moved,  the  motor  centres  would  be  useless;  without  motor  cen- 
tres to  initiate  the  necessary  nen^ous  force,  the  muscles  would  remain 
flaccid  and  the  joints  be  of  no  avail. 

The  seat  of  chorf»a  and  the  seat  of  rheumatism  having  so  close  a 
physiological  connection,  it  need  not  surprise  us  to  tind  that  there  is 
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some  oonnectiou  between  these  two  diseaaeg,  and  that  those  who  are 
subject  to  the  latter  are  alHo  liable  to  have  the  former. 

The  esintence  of  the  rheumatic  diathesis  implies  a  liability  to  dis- 
turbance of  the  motor  ai>paratus.  The  motor  ganglia  are  an  essen- 
tial part  of  this  apparatus.  Those  subject  to  rheumatism  are,  there- 
fore, (\rki*is  paribus  more  likely  to  have  susceptible  motor  centres 
than  those  who  are  not.  Thus  the  rheumatic  diathesis  predisposes  to 
chorea.  So  much  physiology  teaches.  But  the  i>ractical  questions 
still  remain—How  is  the  chorea  induceil;  what  is  its  exciting 
cause;  and  why  does  it  'xjcur  only  in  a  small  percentage  of  the  total 
number  of  rheumatic  subjects? 

Here,  as  is  the  case  with  delirium  and  nervous  symptoms  generally, 
eoDstitutioiml  predisposititm  plays  an  important  pai't*  The  motor 
centres,  like  all  other  parts  of  the  nervous  system,  are  more  suscep- 
tible and  more  liable  to  disturbance  in  females  than  in  males,  and  in 
young  peojile  than  in  those  of  more  mature  years.  We  accordingly 
tind  that  it  is  in  females  and  in  young  people  that  choreic  sympt4)m8 
are  most  apt  to  show  themselves.  The  rheumatic  constitution  is  by 
no  means  necessary  to  their  production.  A  fright,  or  nen^ous  sho<^:k, 
gastric  or  uterine  derangement,  may  give  rise  to  chorea  and  be  the 
exciting  cause  of  the  disease  in  persons  in  whom  there  is  no  history 
of  rheumatism.  But  many  oases  there  are— so  many  that  the  conneo- 
tion  is  too  striking  to  have  escaped  detection — in  which  a  present  or 
prior  rheumatic  attack,  with  or  without  heart  affection,  is  the  only 
cause  to  which  the  chorea  can  be  traced.  Many  cases  there  are,  too, 
in  which  a  rheumatic  family  history  forms  the  only  noteworthy 
feature. 

In  discussing  the  pathology  of  rheumatic  chorea,  we  thus  have  two 
different  classes  of  aises  to  deal  with— those  in  which  the  chorea 
occurs  either  in  connection  mth»  or  subsequent  to,  a  rheumatic 
attiick ;  and  those  in  which  there  is  only  a  family  history  of  rheu- 
matism. 

A  rheumatic  attack  means  inflammation  of  an  essential  and  im- 
portant part  of  the  motor  apparatus  and  general  disturbance  of  the 
whole  system.  If  a  nervous  shock,  or  derangement  of  the  digestive 
or  uterine  organs,  may  induce  chorea  in  one  pi-edisposed  to  it,  a 
rheumatic  atUick  or  an  endcxarditis  may  almost  certainly  do  so  too; 
for  general  rheumatic  disturbance  of  the  motor  apjmratus  cannot  but 
be  reganled  as  a  possible  cause  of  disturbance  of  the  motor  centres* 
Thus  the  rheumatic  diathesis  may  l^e  the  preilisposing  and  the  rheu- 
matic attack  the  exciting  cause  of  an  attack  of  chorea.  The  combina* 
iion  of  these  two  causes  in  the  same  subject  suffices  to  explain  the 
special  tendency  of  chorea  to  occur  in  those  who  have  suffered  from 
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formed.  But  if  the  same  metiibjlic  changes  which  take  place  in 
a  cootiactiiig  muaile  wei'e  to  take  place  in  that  muscle  when  quies- 
cent, the  potential  energy  would  take  the  form,  not  of  work  but  of 
heat.  This  m  what  occurs  iu  acute  rlieumatism.  The  rheumatic 
poison  causes  general  febrile  tlisturbance  accompanied  by  iuflamma 
tion  of  the  muscles  and  fibrous  textures  of  the  large  joints.  Inflam-' 
mation  of  these  textures  is  of  course  acconiiianied  by  increased  flow 
of  blood  to,  and  increased  raetfimorpbosis  in  thorn. 

That  such  increased  metiibolisin  as  occurs  in  muscle  during  WT»rk 
occui-a  also  during  the  course  of  r  lieu  mat  ic  fever  is  demonstrated  l>y 
one  of  the  essential  phenomena  (»f  that  disease,  increased  ftirmation 
of  lactic  acid;  and  the  very  large  extent  to  whicli  tbis  acid  is  formed 
is  indicative  of  the  very  large  incre^ise  of  the  muscle  metabolism  to 
which  it  owes  its  funnation-  Rheumatic  fever  is  the  only  form  of 
fever  in  which  this  cx^curs,  liecause  it  is  the  only  one  whose  poison 
finds  its  nidus  in  muscle*  Tho  |iropagatioa  i>f  this  poison  in  muscle 
gives  rise  there  to  the  same  increased  metabolism  which  w<nild  residt 
from  uatm*al  stimulation. 

Muscle  being  the  chief  se^it  of  the  formation  of  heat,  and  the  meta- 
Violism  of  muscle  being  the  chief  source  of  heat,  it  foUows  tliat  the 
disease  in  which  such  metabolism  is  most  ac'tive  is  also  that  in  wiiich 
most  heat  will  \m  formed.  That  disease  is  acute  rheumatism.  Theo- 
retically, there  is  thua  reason  to  l^elieve  that  heat-production  is  more 
iK'tive  in  acute  rbeumatisra  than  in  any  other  disease.  There  is  also 
pmctical  evidence?  that  such  is  the  case.  The  natural  result  of  in- 
creased formation  of  heat  is  its  increased  elimination.  The  skin  is 
the  channel  by  wdiich  heat  is  eliminated*  Profuse  ])erspiration,  the 
evidence  of  excessive  action  of  the  skin,  forms  one  of  tlie  cliaracteris- 
tic  features  of  rheumatic  fever.  Excessive  production  is  thus  met 
by  excessive  elimination  of  heat,  and  no  undue  rise  of  temperature 
occurs. 

But  another  n^sult  of  such  iucreased  activity  of  the  heat-produc- 
ing process  must  l»e  stimulation  of  heat-inhibition.  The  function  of 
the  heat-inhibiting  centre  is  to  restrain  excessive  fonnation  of  hent — 
this  excessive  formation  of  heat,  though  common  to  all  fevers,  is  most 
marked  in  acute  rheumatism ;  that  function  is,  therefore,  likely  to  be 
c-alled  iuto  more  active  o|>eration  in  acute  rheumatism  than  in  any 
other  disease.  It  might  happen  either  from  want  of  vigor,  or  from 
unusual  susceptibility  of  the  nerve  centres,  aided  possibly  by  more  or 
less  failure  in  the  heat-eliminatiiig  at'tion  of  the  skin,  that  heat-pro- 
duction was  in  excess  of  heat-elimination.  Under  such  circumstances 
heat  would  accumulate  in  the  system.  As  a  result  of  this  the  lieat- 
inhibiting  centre  wouhl  be  first  stimulatetl  to  excessive  effort,  then 
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fatigued,  aod  finally  paralyzed,  as  in  heat  apoplexy,  aod  hyxierpyrexia 
would  result.  Tliat  is  n  seciuenee  of  events  which  might  occur  in  any 
form  of  fever  or  in  any  ailment,  fkccompanied  by  increased  acti\ity  of 
the  heat*protlucing  process.  The  more  active  that  process  the  more 
likely  is  it  to  happen*  Acute  rheumatism,  Ix^ing  the  ailment  in  which 
heat  is  most  al>undantly  and  rapidly  farmed,  is  also  the  one  in  which 
inhibition  is  most  likely  tfj  he  ovt^rmatched.  Hy[>erpyrexia  is, 
therefore,  more  common  in  it  than  in  any  other  form  of  fever. 

Tliough  for  convenience*  sake  wo  refer  to  paralysis  of  heat-inhibi- 
tion as  the  immediate  ciiuse  of  the  very  high  t^mi)erature,  it  is 
evident  that  it  is  not  only  heat-inhibition,  but  inhibition  of  metabol- 
ism in  general  that  is  paralyzed.  Hyi>erpyrexia  may  Ije  defined  as 
paralysis  of  inliiliition  of  metabolism,  heat-inhibition  being  only  part 
of  it.  It  is  not  the  high  temi>erahire  that  causes  the  nervous  symp- 
toms, but  disturbance  of  an  impoiiant  |jaii;  of  the  nerv'ous  oentres 
that  causes  the  high  temi>erature.  In  jiccf>rdance  with  this  we  find 
that,  both  in  he^t  apoplexy  and  in  rheumatic  hyperi>yrexia,  the  occur- 
rence of  the  high  temperature  is  generally  preceded  by  heiulache, 
giddiness,  restlessness,  or  other  indication  of  disturliance  of  the  ner- 
vous centres.  All  Indian  authorities  refer  to  these  premonitory 
indicattcms  in  the  case  of  heat^a]>oplexy;  In  c.asea  of  acute  rheu- 
matism whit^li  become  hyperpyretic,  there  will  generaUy  be  found 
evidence  of  disturlmnce  of  the  nervous  s>  stem  preceiling  the  hyper- 
pyrexia ;  and  such  disturbance  should  put  us  on  the  watch  for  graver 
symptoms. 

Hyperpyrexia  aa  it  occurs  in  rheumatic  fever  is  not  a  part  of  the 
rheumatic  pnx^ess,  but  an  accidental  complication.  It  is  not  due, 
like  the  j<»int  inflammation  and  heart  complications,  to  the  direct  ac- 
tion of  the  rheumatic  poison,  and  is  not  to  be  treated  in  the  same 
way.  The  salic)  1  com|>ounds  put  a  stop  t*>  the  rheumatic  process  by 
deatroying  the  rheumatic  poison.  They  have  no  controlling  influence 
in  rheumatic  hyperpyrexia  because  it  i»  not  part  of  tlie  rheumatic 
prooese  but  an  accidental  complication  of  the  febrile  state  which,  for 
the  reasons  ali-eady  given,  is  mor^^  common  in  rheumatic  than  in 
other  fevers. 

Hy|>erpyrexia  esseutirtlly  consists  in  i>araly8i8  of  inhibition  of 
metribolism.  Such  paralysis  may  result  from  either  organic  lesion  or 
functional  disturbance  of  the  ner%*ous  centres.  The  very  high  tem- 
perature t^  which  the  condition  owes  it*^  name  is  the  st)ecial  indica- 
tion that  the  function  of  heat-inhibiti<m  is  impaired;  just  as  the  very 
rapid  pulse  (150  to  160)  and  the  \ery  frequent  and  hurried  respiration 
imliciite  that  inhibition  of  the  cardiac  and  respiratory  functions  is  abo 
impaired-  When  hyperpyrexia  is  due  to  organic  leaion  treatment  is 
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Synonyms, 

In  the  writings  of  Hippcx-mtes  and  Aretapus,  gout  is  known  as  «/»- 
doiTti,  a  term  derived  from  J/'^'/ '  ^  a  joint,  and  i'ti,  inilamuiatiuu.  Aa 
the  foot  was  the  moat  conspicuous  seat  of  the  disease,  it  w*i«  by 
these  early  authors  frefjuently  caUeii  -»*?«r/'^^»  or  rru^'irra^  a  derivative 
of  the  wonls  '^''^v  (*/e//,  -*''^ii*)  and  "r/'''t  signifying  a  disease  or  attack 
invohing  the  feet.  By  some  of  the  early  Gre^k  authors  it  was  men- 
tionefl  as  TorJu/^ra  from  -"^js*  and  «Ar'^%  denoting  and  idling  attenticm 
to  the  painful  condititui  of  the  feet  during  the  attacks  of  tlie  disease* 

From  the  Greek  these  terms  were  transferred  without  change  into 
the  Latin.  Under  tlie  empire  wo  find  the  terms  arthrUis  and  /Wa- 
(J in  in  CiHimiou  use.  Pliny  mentions  a  morbus  arthritw^  under  whieh 
he  prol)ably  includes  rheumatism  as  well  as  gout.  The  writers  of 
the  later  Greek  empire,  taking  their  cue  from  the  word  pmhgnt^  am- 
plified their  terminology  by  coining  sueh  words  as  chimgm^  from 
^--:>,  the  hand,  and  «r/»<i,  a  seizure,  or  attack;  goftmjra,  from  r*'*^tj, 
the'  knee;  oma^jnty  from  'w/iny^  the  shoulder;  (entnttafjm,  fii>m  rf^mi^, 
a  tendon;  clcisfigra,  or  vh-uhajm^  from  ^^ru,  the  elavide;  odontagra^ 
from  ti'TofVs^  a  toc^th;  tlnis  iUustiating  the  pliability  and  the  exnlx^r- 
ance  of  the  Greek  language  in  its  adaptation  to  the  necesaitieft  of  an 
expanding  scientific  ht^^rature.  As  these  hiter  terms  came  into  use 
they  were  emjiloyed  to  indiwite  the  particular  sjiecies  of  the  disease, 
rhile  the  word  art/iritis  was  useil  with  increasing  precision  as  the 
^generic  term  to  denote  articular  disease  in  general. 

The  disease  did  not  escape  the  notice*  of  tlie  comic  poets,  who  l>e* 
stowed  upon  it  various  names  that  lie  out^^ide  of  the  pale  of  science* 

Its  aristocratic  relationship  was  recognized  in  the  name  morhtta 
dominornm,  by  which  it  was  known  to  liatin  authors.     Tlie  modem 

ae  (JohI  first  appears  in  its  Tiiitin  antecetlent  j/w/frt,  a  term  that 
^wns  employed  by  Iladulv*bus,  or  Rudolph,  who  wrote  in  the  later 
years  of  the  thirteenth  century.  He  taught  that  gout  was  a  disease 
that  was  caused  by  a  Immor  that  flowed  ^Irop  by  drop,  guUatm,  into 
^tlie  jointK.  Hence  the  tc*rm  passcn^l  into  the  different  E!iroi)ean  Ian- 
giving  us  gouHe  in  French ;  GieM  in  German ;  goUa  in  Ilal* 
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ian;  gofa  in  Spiinish.  Other  immeB  h|Lve  also  been  employed  in 
different  countries,  by  different  authors.  Among  the  early  Saxon- 
English  the  disease  was  called  Jofftdl,  or  fmt-addk\  that  is,  foot-aU. 
By  the  Germans  it  m  known  in  the  popular  vocabulary  as  QVwdersucht^ 
Gicktschmerzert^  FtissgichL  Among  the  leaiiied  it  has  been  known  as 
fehris  podcujrica ;  podagra  arthritis;  arthrilis  uratleo^  or  uricn;  pan- 
arthritis  urun;  arfhrtuhnna  podagrica  ;  cauma  pudagricnmy  fi-om  ««t'/«i, 
burning;  arthrmia  podagm^  Latent  and  irregular  form s  of  the  dis- 
ease have  been  denoted  by  the  terms  Uthioms,  and  titha^iia,  derived 
from  XiOo<i^  a  stone,  and  oltiu,  the  blood,  having  reference  to  the  pres- 
ence of  Uthic  or  uric  acid  compounds  in  \h%^  blood  and  tissues  of  the 
patient  who  suffered  from  the  ini perfectly  developed  varieties  of  the 
disease. 

History. 

It  is  impossible  to  assign  a  date  beyond  which  gout  was  unknown. 
The  treatises  of  Hipptx-rates  describe  the  dise^^ise  in  unmintakable 
language.  Upon  the  monuments  of  Egypt  the  gentry  of  that  ancient 
country  are  depicted  in  the  enjoyment  of  liberal  vinous  potations,  ^-ith 
all  the  accessories  that  are  ju'ovoc^itive  of  arthritis. 

We  are  told  (1  Kings  xv.)  that,  about  nine  hiindivd  years  l>e- 
fore  Christ,  Asa,  the  king  of  Jenisalem,  the  great-grandson  of  Solo- 
mon, died  of  the  g<mt.  From  that  day  to  the  present  time,  there  are 
few  of  the  monarchs  and  gi-eat  men  of  the  earth »  who  have  not  felt  the 
twinges  of  the  arch*f'ueniy.  To  say  nothing  of  Pei-siau  and  Chinese 
and  Japanese  experience  in  that  line,  we  find  in  the  light  literature 
of  Greece  and  Rome  frocjuent  allusions  t<i  the  over- weigh  ted  and 
irascible  victim  of  ]Hidagra,  who  is  vastly  amusing  to  every  one  but 
himself. 

Even  among  more  serious  authors,  men  of  the  world,  like  Seneca, 
complain  of  the  luxury  that  had  debauched  the  imj>erial  Romans,  bo 
that  even  the  ladies  of  the  court  were  bald,  and  fat,  and  gouty  hy  rea- 
son of  the  ardor  with  which  they  devotc*d  themselves  ttj  the  worship 
of  Venus  and  Bacchus.  History  ccmtinually  reiieata  itwelf;  and 
wherever  wealth  and  leisur*^  al>ound,  gout  hjis  embittere<l  the  lives  of 
the  votaries  of  pleasure.  Nor  hav*^  they  alcme  Iteen  numbered  among 
the  victims  of  the  cliH»^ii.se,  Many  of  the  most  eminent  among  the  in- 
tellectual leaders  of  men  liave  been,  either  as  a  conse<iuence  of  their 
own  errors  or  through  hereditary  predisposition,  made  to  suffer  in 
common  with  the  princes  of  fashion  and  dissipaticm. 

The  famous  John  Milton^  author  of  **Panulise  Lost,"  in  addition 
to  the  txitid  h»ss  of  sight  was  a  gre/it  sufferer  \inth  gout,  which  stiffened 
and  deformed  his  fingers*     His  well-known  contemptjrary,  the  indoa^ 
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tiious  Samuel  Pepyg,  WM  from  early  life  a  martyr  U)  the  stoue  and 
to  visceral  gout. 

Nut  alone,  but  perhaps  most  conspicuous  among  politicians,  wa« 
the  faninuH  Lord  Chatham,  whose  ex periences  i^ith  the  protean  forms 
of  the  disease  have  been  so  graphically  described  by  Lecky  in  his 
**  History  of  EngUnd  during  the  Eighteenth  Century/* 

From  the  clawn  of  English  history  till  the  premiership  of  Lord 
Beaconsfield,  there  are  few  of  the  [)rominent  m«'n  of  Grt^at  Britniu  wlu> 
have  not  contribut^^d  their  share  U>  the  illustration  of  the  clinical 
course  of  the  disease.  In  this  woj-k  the  medical  profession  is  not 
without  honor,  for  it  was  the  learned  Sydenham  whoso  thirty-four 
yeai*s  of  experience  mth  tlie  disease  enabled  him  U>  compose  that  de- 
scription of  gout  which  had  never  l>een  equal!e<l»  has  never  since  been 
surpassed,  and  is  stiU  a  medical  classic.  At  the  early  age  of  sixty- 
live  his  life  was  terminated  by  an  acute  attack  of  the  disease  with 
which  he  had  so  long  contended. 

As  one  reads  the  pages  of  history  it  is  with  painful  interest  that 
one  remarks  the  manner  in  which  many  nf  the  most  pi-ecious  lives 
wei-e  shortened  and  old  age  was  tormented  by  the  g(mt. 

Allusion  has  1:»een  already  made  to  the  writings  nf  Hipi>ocrate8. 
In  his  work  "  On  the  Prognostics**  he  says :  **  With  regard  to  pei^ons 
afflicted  with  the  gout,  those  who  are  agetl,  have  ti^phi  in  their  joints, 
who  have  led  a  hard  life,  and  whose  bowels  are  constipated,  are  be- 
yond the  power  of  medicine  to  cure. 

And  among  the  Aphorisms  occur  the  following: 

"Eunuchs  do  not  t*ike  the  gout,  nor  become  bald, 

**  A  woman  tloes  not  take  the  gout,  unless  her  menses  be  stopped." 

But  when  Celsus  and  Galen  wTot^,  in  the  days  of  tlie  Crt?sars,  lux- 
ury hail  risen  to  such  a  height  that  both  women  and  eunuchs  became 
bald  and  suffeivd  with  the  gout.  Hippocrates  also  nntes  the  greater 
prevalence  of  gouty  affections  in  spring  and  in  autumn;  and  it  was 
his  opinion  that  the  inflammatory  symptoms  by  which  they  were  ac- 
companied subsided  in  the  course  of  forty  days. 

These  ancient  authors  scarcely  distinguished  gout  from  rheu* 
matiam,  and  for  this  reason  Sydenham  and  others  have  conjectured 
that  gout  was  more  prevalent  in  ancient  times,  while  rheumatism  was 
fc  comparatively  modem  disease.  But  the  examination  of  the  bodies 
of  the  deati  fnim  the  buried  cities  of  Pompeii  and  Herculaneura  has 
n^ult<Hl  in  the  discM>very  of  the  articular  lesions  of  chronic  rheuraa^ 
tism,  thus  proving  a  very  resjHH'taWe  antiquity  for  that  disease. 

It  is  thought  that  Aret^euH  of  Cappadocia,  writing  in  the  first  cen- 
time had  some  fiercejition  of  the  difference  Ijetwt^en  the  two  diseases 
whon  he  a&sert^d  thjU  **  Pain  that  is  prevalent  in  all  the  joints  con- 


334 


LYMAN— GOUT. 


atitutes  arthritis ;  but  pain  in  the  foot  is  the  characteristic  symptom 
of  what  is  called  podagra/*  The  same  author  appears  to  have  been 
well  iiiforiDed  regarding  the  etiology  of  tlie  ilisorder,  for  he  goes  on 
to  say :  **  The  victims  of  the  disease  always  ascribe  it  to  a  tight  shoe, 
or  to  a  long  walk,  or  a  blow,  or  some  sort  of  pressure,  bat  not  one  of 
them  will  acknowledge  the  real  cause  of  his  malady;  and  if  you  in- 
form them  that  they  have  the  gout,  they  pretend  not  to  believe  it/* 

The  most  complete  and  graphic  descrii»tioij  of  the  gout  that  has 
reached  us  from  the  early  years  of  the  Christian  era  has  been  usually 
attributed  to  C«?lius  Aureliauus,  a  Numidian  physician  who  taught 
medicine  iu  the  city  of  lltjuie,  about  the  close  of  the  fourth  century. 
He  translated  iuto  Latiu  numerous  volumes  tliat  had  been  comjiosed 
in  Greek  Ixy  8<jranus  of  Ei>hesns,  a  gi'aduate  of  the  medical  school  of 
i\Jexamlria»  and  our;  uf  the  most  distinguished  physicians  in  Kome 
during  the  reign  of  the  emj>erora  Trajan  and  Hadrian.  His  original 
works  have  Ix^en  lost»  and  are  only  known  by  their  translations, 
which  have  l>een  often  en'oneonsly  considered  as  the  comiiosition  at 
fii-st  hand  of  their  translator.  Their  re^d  author  was  a  fashiomible 
obstetiician,  and  one  of  the  immediate  predecessors  and  rivals  of 
Galen,  yet  he  found  time  to  !>ecoine  one  of  the  most  vuluminous  and 
highly  esteemed  medical  writei-s  of  imj>erial  liome.  His  description 
of  acute  gout  is  as  accurate  and  as  virid  as  the  correspoutling  work 
of  Sydenham,  His  companions  and  successors  in  the  palmy  days  of 
the  Alexandrian  medical  school  were  thoroughly  familiar  with  the 
physiognomy  of  gout,  and  they  endeavored  to  search  out  its  remote 
causes,  and  to  determine  its  patliogeny. 

Alexander  of  Tralles  advise<l  bleeding,  in  order  to  reduce  the  local 
inflammation,  and  he  employed  as  an  internal  remedy  a  phint  (her- 
modnrfffJtfs)  that  was  jirobably  allied  to  colchicum. 

Aetius  and  Paul  of  iEgina  res|>ectively  noti^d  the  hcreilitjiry  char- 
iu^ter  of  the  diseaa*^,  and  the  conspicuous  influence  of  fatigue,  de- 
bauchery, and  dininkenness  as  exciting  causes. 

During  the  middle  ages  but  little  progress  was  made  toward  a 
eomj)rehensive  theory  of  gout.  The  over-rated  Arabian  jihysieiana 
merely  repeated  what  they  had  learaed  of  the  ^AJexaudrinn  tradition. 

But  toward  the  ch»se  of  the  thirteenth  century,  a  learned  Greek 
physician,  Demetrius  of  Pepagomenua,  preparetl  for  the  lienefit  of 
his  master,  the  Py/uvntine  em[>eror  Michael  Paleologus,  a  summary  of 
existing  knowleilge  on  the  subject  of  gout.  In  this  carefully  wrought 
compilation  the  theories  of  Oalen  dtmanate  the  work,  but  the  clinical 
picture  of  the  disease  is  aceuratel\'  dm\m.  Gout  is  represented  as  a 
general  disorder  with  variable  local  manifestations,  and  it»  causation 
iH  ascribed  to  debility  of  the  digestive  apparatus,  aaid  an  erroneous 
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mf)de  of  liTirig.  These  factors  lead  to  an  overloading  of  tlie  }>ody 
th  iieccant  bumora  tliat  dmcharge  tbemselves  upon  the  articulations, 
'ence  the  prime  iinpoi'taiicG  of  inodenitiuD  and  temy^ranc'e  as  pro- 
phylactic measures.  But  this  prescriptitm,  so  easy  to  give,  was  in 
those  days  no  more  willingly  ai'oepte<l  than  in  our  owu ^fitt  de  sih:h\ 

During  all  these  centuries  it  is  evident  that  the  distinction  lie- 
tween  gout  und  rheumatism  was  not  iilways  kept  clearly  in  view. 

It  was  to  the  learned  Badlou,  who  at  the  close  of  the  sixteenth 
C3©ntury  st*>od  at  the  head  of  the  modical  fa(»ulty  in  Paris »  that  must 
be  credited  th«  honor  of  establisliiug  the  differential  diagnosis  1h?- 
tween  the  tw^o  diseases,  A  century  later,  Sydenham,  in  his  classical 
essay,  sharply  detined  the  limits  of  the  kindred  articular  inMamma- 
tions,  and  stii<lied  io  his  owti  ]>emon  the  natural  histf>ry  of  grmt  with 
the  truly  scientific  spirit  n(  the  modern  school. 

The  eight*;*enth  century  could  add  but  little  to  the  work  of 
Sydenham. 

Musgrave  devoted  an  essay  to  the  consideration  of  the  metastatic 
and  visceral  forms  of  gout;  and  during  the  later  years  of  the  century, 
Cullen  endeavored  to  account  for  the  phenomena  of  the  disease  by 
reference  to  a  8ui>posed  disorder  of  the  nen'ous  function. 

Upon  the  continent,  Boerhaave,  v;in  S\iieten,  Hofl*mann,  and  Stahl 
wrote  learnedly,  but  contributed  very  little  to  the  advuncement  of 
knowledge  of  the  subject.  For  many  of  the  years  of  the  seven teentli 
and  eighteenth  centuries  it  %vtis  l)elieve4  that  the  concretions  which 
hampereel  the  joints  of  the  gouty  were  due  to  a  prt^cipitjite  of  "  tar- 
tar'* upon  the  articulations,  this  tartaric  salt  l>eing  derived  from  the 
iU-ripentHl  wine  that  was  consumed  by  the  patient. 

Sydenham  was  t<K>  far-seeing  and  too  well-read  in  ancient  lore  to 
admit  s<j  cnnle  an  explanation.  He  taught  the  ancient  dtxrtrine  of 
peccant  humors  that  were  thus  eliminated  from  the  circulation*  but 
it  was  only  thrr>ugh  the  prcicess  of  chemical  investigation  that  the 
true  nature  of  th»'  de|>osit  was  determined. 

WoUaston  anil  Tennant,  in  1797,  announced  as  the  result  of  anal-* 
ysis  that  the  concretions  of  gout  consisted  of  sodium  unite,  a  discov- 
ery that  has  led  up  to  some  of  the  most  important  of  modem  theories 
of  the  disease.  In  England  tlie  leaders  of  njedicine  during  the  nine^ 
teenth  century — Scudamore,  Trout,  Holhiud,  Forl>es,  Graves,  Good, 
T*jdd,  Watson,  Duckworth,  and  es|>ecially  Sir  Alfred  Garrod — have 
elaborated  the  dtn^trine  of  uric-ai-id  int«>xication. 

In  Fn*nce  the  same  views  were  accepted  by  Andral  and  Rayer  in 
the  earlier  part  of  the  century,  Cruveilhier  and  tlie  pathological 
auatomlBts  made  careful  studies  of  tophi  and  tlie  articular  lesions. 
Banvier,  d^OUivier,  and  Ijjincereaux  have  devoted  much  time  to  the 
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leaions  of  visceral  j?ont;  and  in  comparatively  recent  years  Charcot 
lias  enriched  the  litt^rature  of  medicine  \nth  his  lucid  descriptions  of 
arthritic  disease,  while  Boiirliard  and  his  pupils  have  done  good  ser- 
vice by  emphasizing^  the  diathetic  character  of  the  disorder. 

In  Germany,  where  gout  is  less  common,  the  sul*ject  has  been 
ably  reviewed  by  Virchow,  Senator,  Erlenmayer,  Seli^^sohn,  Ebstein, 
and  Pfeifler.  It  is  in  England^  hmvever;  that  the  suliject  is  still  in- 
vestigated with  the  greatest  interest.  Latham,  Kolierin,  and  Haig 
are  among  the  most  recent  students  and  observers  of  tlieir  natitjnjd 
disease.  To  Haig,  esjiecially,  belongs  the  honor  of  lieiug  the  most 
receDt,  the  most  enthusiastic,  and  tlie  most  perspicuous  of  all  the 
writers  who  have  illuminated  the  subject  since  OaiTod  commenced 
the  work  that  is  lieing  thus  continued*  Incnoii»lete  as  much  of  his 
labor  raust  bo  couHidered,  it  is  based  iijKjn  a  correct  method,  and  only 
needs  extension  to  reach  the  most  imf>ortant  results. 

In  America  the  fooditions  of  life  diiriug  the  colonial  period  were 
unla voralile  to  extensive  observation  of  the  manifestations  of  acuU? 
gout;  but  with  the  settlement  of  the  country  and  the  growi^h  of  lux- 
ury the  disease  lK?comcs  niore  frequent  in  the  centres  of  population. 

Tlie  f/imoua  Benjamin  EuhIi  devotes  a  chapter  to  thesuliject;  and 
the  medical  journals  of  the  early  part  of  the  nineteenth  century  con- 
tain occMsional  references  to  exhiljitions  of  the  disease  in  the  pei^sons 
of  stranded  Etiroi>pfms  or  Americans  who  had  acquired  European 
habits  of  life.  But,  mth  hirger  experience,  it  has  l>ecome  apparent 
that  even  among  temperate  Americans  the  irregular  and  masked 
forms  of  arthritism  are  not  uncommon, 

A  whole  literature  of  observations  on  this  branch  of  the  subject  is 
in  process  of  formation,  and  much  that  is  interesting  may  l>e  expected 
from  this  line  of  research, 

Deflnition, 

To  formulate  a  concisely  accurate  definition  of  gout  is  impossilde, 
for  the  reason  that  the  disease  is  not  a  simple  entity,  but  is  lx>th  a 
local  disorder  and  a  general  perversion  of  nutrition. 

More  than  this— it  is  one  of  the  most  conspicuous  manifestation 
of  a  particular  diathesis.  Gout  lielongs  to  that  remarkable  gronji  of 
diseases  in  which  the  existence  of  an  individual  tendency  on  the  part 
of  the  patient  constitutes  what  is  known  as  the  arthritic  diathesis. 

By  the  tf^rm  diathesis  is  signified  not  merely  an  hereditary  or  J 
quired  predisposition,  but  a  pre<l  is  position  to  ceriniu  related  disea 
The  particular  diseases  that  are  grouped  in  the  arthritic  class  are  not 
so  much  related  by  locjition  and  community  of  symptoms  as  by  the 
fact  that  they  are»  in  some  way  that  is  not  yet  fully  comprehended. 
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connected  with  a  disorder  of  nutrition  which  hindei-s  the  process  of 
oxidation  in  the  tisBues.  As  a  conse^iuence  of  imjierfect  oxidation 
the  liquitk  and  the  solids  of  the  body  become  charged  vnth  products 
which  represent^  not  the  ultimate  results  of  perfect  oxidatit»n,  but 
ither  the  intermediate  steps  of  the  process*  Instead  of  water,  car- 
>nic  acid,  and  urea,  as  the  only  terminal  products,  there  is  an  ex- 
Fcessive  formation  of  uric  acid,  fat,  and  the  fatty  acids ;  and  sometimes 
there  is  a  surplus  of  unt  oxidized  su^iar  which  is  ejectetl  as  an  unprofit- 
able excretion.  From  the  earliest  ages  this  diathetic  cliaracteristic 
has  been  noted  by  every  olisorver  of  gout,  until  it  has  become  a 
settled  conviction  that  gout  is  only  a  s|>ecial  manifestation  of  a  ten* 
deney  which,  Tiimlitied  by  the  varying  conditions  of  liie,  results  now 
in  one,  aud  again  in  another,  of  the  different  diseases  that  are  united 
in  the  arthritic  diathesis. 

Their  close  relationship  is  still  farther  illustrated  by  the  fact  that 
tlie  same  patient  may  sometimes  experience  a  numl)er  or  all  of  tliem» 
either  successively,  alternately,  or  at  the  same  time. 

Thus  it  is  not  an  uncommon  clinical  experience  to  x^-itness  in  the 
same  subject  the  simultaneous  occurrence  of  baldness,  pityriasis,  ec- 
zema, varicose  veins,  hemorrhoids,  asthma,  chronic  catarrhal  inflam- 
mation of  the  mucous  membranes,  neuralgia,  and  some  form  of  inegu- 
ir  gout  or  chronic  rheumatism.  Sometimes  it  is  obesity  and  gout  or 
dialx'tes  that  are  thus  associated  ♦  Sometimes  otesit^v  exists  in  one 
generation,  and  is  followed  in  the  next  by  diabetes  or  by  the  gout; 
and  the  converse  may  also  !)e  witm^ssetl. 

CJout  is,  therefore,  one  of  the  forms  in  which  the  arthritic  diathe- 
sis may  be  individualizetl.  But  it  is  not  merely  a  local  disease  of  the 
joints  marked  by  8i)ecific  lesions.  Nor  is  it  only  a  general  conse- 
quence of  an  ext^essive  accumulation  of  uric-acid  compounds  in  the 
body.  It  is  all  tbis,  and  something  more.  It  includes  also  the  per- 
version of  nutrition— a  perveraion  that  dcM>s  not  proceed  at  nindiun, 
but  is  b{isi*il  upon  recondite  constitutional  peculiarities  which  may 
ive  l>een  either  hereditary  or  acquired,  auil  are  in  c<»nformity  with 
^rtain,  as  yet  umliscovered,  proceij^ses  of  molecular  chemistry. 

We  know  tliat  these  processes  may  \m^  induceil  by  errors  of  diet 
and  insufficient  muscular  exercise,  but  we  do  not  know  in  what  they 
ultimately  consist.  Three  facts  must  therefore  be  cfmsidered  in  con- 
nection with  every  exam[>Ie  of  gout :  1 ,  The  diathesis,  with  all  its  rainal 
and  constitutional  affiliations;  2,  the  chemical  condition  of  the  bloml, 
ijven^liarged  with  im[>erfectly  oxidized  compounds  of  nitrogen;  3,  the 
local  effects  of  the  precipitation  in  and  about  the  joints  and  other 
HtructurK**  of  such  nitrogenous  compounds.  typic^Uv  represented  by 
sodium  urates.     These  three  factors  may  be  all  associated  in  the 
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same  indi\idiial ;  or  one  or  more  may  be  suppi^sBed,  f^hHog  origin, 
in  the  first  place,  to  complete  aud  typical  exami>leH  of  tlio  disease, 
and  to  atypical,  undeveloped,  and  irregular  forms  wben  sujipreesion 
of  certain  fundamental  cliuracteriHtics  htiH  occurred.  Tlius,  in  the 
majority  of  acute  cases  of  the  disease*  it  in  comparatively  easy  to 
demonstrate  the  diathetic  peculiarities  and  tendencies  of  the  patient. 
It  is  also  an  easy  nmtter  to  find  urates  in  the  Mood,  and  to  note  tLe 
local  injury  that  resulti;?  from  infiltration  of  the  joints  and  t >ther  tissues 
with  the  mineral  deposit.  Such  cases  constitute  the  regular*  typical 
form  of  gout. 

But  in  many  instances  it  is  imi>ossiMe  to  discover  the  local  lesions 
that  were  just  now  indicated,  and  it  is  difficidt  to  find  uric-acid  com- 
l>ouiid8  in  the  lilood;  yet  the  arthritic  diathesis  may  lie  sufficiently 
conspicuous  through  the  occuiTence  of  disorilei's  that  belong  to  the 
arthritic  group.  It  is,  therefore,  necessary  to  be  familiar  with  tlieir 
physiognomy  in  order  to  medicate  them  successfully,  and  to  foi*ewani 
the  patient  against  evils  to  which  he  is  liable,  if  he  depart  from  the 
necessary  regimen.  Such  patients,  though  they  may  never  have  suf- 
fered witli  articular  inflammation,  are  suliject  to  paroxysms  of  hemi- 
crania,  or  a.sthma;  they  often  exhilut  patches  of  erythema  and 
eczema ;  tLey  are  familiar  with  varictjse  veins,  hemorrhoids,  enteral- 
gia,  gastralgia,  neuralgia  of  the  heart  and  jjrecordial  nerves,  dry  and 
spasmodic  cough,  sneezing,  acid  dyspepsia,  depressicm  of  si>irits, 
insomnia,  neurasthenia,  all  of  which  are  determined  by  the  permanent 
existence  of  the  arthritic  predisposition,  and  are  alhed  by  that  com- 
mon factor,  as  well  as  by  their  fretiuent  alternation  with  the  regidar 
variety  of  the  dii^ease.  Sometimes,  especially  as  the  yeai"s  progress, 
the  regular  form  of  gout,  by  which  the  imtient  liad  been  afflicted  in 
earlier  life,  becomes  suppressed,  and  in  its  place  ap|>ear  these  irregu- 
lar forms  of  the  disease.  Such  abarticular  manifest^ntionsare  usually 
termed  irregular  gout,  not  l)ecjiuse  they  furnish  less  characteristic 
thibitions  of  arthritism,  but  because  of  their  inegular  incidence, 
^coincidence,  and  sequence. 

By  the  older  physicians  these  forms  of  gout  were  often  described 
as  latent,  suppressed,  displaced,  or  metastatic  case«  of  the  disease. 
They  are  sufficiently  indicated  by  the  term  irregular  as  contrasted 
with  regular  gout. 

It  ia  often  convenient  to  speak  of  gi>ut  as  l)eing  either  acute  or 
chrome.  This  dinsion  has  its  foundation  in  the  fact  that  the  par- 
oxysm of  regular  gout  is  usually  very  severe,  is  attended  by  acutely 
inflammatory  symptoms,  runs  a  rapid  course,  and  may  be  followed 
by  a  long  intermission  with  freedom  from  painful  disorder. 

But  in  tcK>  many  instances  an  acute  attack  may  subside  into 
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chronic  misery,  in  which  the  use  of  the  terms  acnte  and  chronic  is 
im[»ossilile  witlinut  considerable  confusion  of  idens. 

Besides  this,  it  must  never  be  forgotten  that,  no  matter  how  short 
and  shar|>  the  paroxysm,  the  predisposition  upon  which  it  rests  is  a 
chronic  and  permanent  condition  of  ill-health. 

Without  attempting  to  give  a  definition  that  shall  rise  above  criti- 
cism, we  may,  therefore,  speak  of  gont  as  the  most  conspicuous  mani- 
festation of  a  predisposition  that  is  either  hereditary-or  acfiuired, 
and  is  in  both  cases  permanent  during  the  remainder  of  life. 

The  liiaeaae  may  be  either  acute  or  chronic  in  the  fluctuations  of 
its  course;  regular  or  irregular  in  its  evolution. 

Characterized,  in  acute  and  local  varieties  of  the  imilady,  by  infil- 
tration of  the  articular  structures  with  compounds  of  uric  acid,  the 
tisstiefi  of  the  entire  botly  may  l)e  finally  either  directly  or  indii^K^tly 
rained  by  kindred  errors  of  nutrition.  The  progresj^  of  the  disorder 
ia  marked  by  disturbances  of  sensation,  motion,  secretion*  excretion, 
Aud  nutrition  that  in  acute  cases  re^ch  the  level  of  jictive  lot*al  inflam- 
mation accompanied  by  painful  swelling,  he^itt  and  fever. 


Morbid  Anatomy. 

The  deformation  and  destruction  of  the  joints  that  take  place  in 
chronic  gout  furnish  a  picture  with  which  the  earliest  of  investiga- 
tors were  only  too  familiar.  The  ancient  writers  were  careful  observ- 
ers, and  many  of  their  descriptions  of  the  maci-oecopic  ap|>earaDoe 
proiluced  lu  the  disease  are  as  perfect  as  anything  that  has  since  l>een 
recorded.  The  chalky  dejKisits  that  infiltrate  the  joints  were,  how- 
ever, reganlcd  as  something  uncommon,  and  only  to  be  found  in 
ebronic  and  inveterate  case^  of  the  disease.  They  were  supposed  to 
represent  the  "  i>eccant  humors''  that  filtered  drop  by  drop  into  the 
cavity  of  the  affected  joint,  until  it  could  hold  no  more,  and  over- 
flowetl  into  the  adjiicent  tissues. 

The  great  merit  of  Sir  A.  Garrod's  researches  lay  in  his  demon- 
stration of  the  fact  tliat  the  urates,  which  comixise  the  bulk  of  these 
deposits,  were  not  al«ent  from  the  articular  tissues  in  cases  of  acute 
and  recent  gout— even  when  no  external  evidence  of  infiltration  could 
be  detected.  To  his  investigJitions  is  due  the  proof  that  in  every  case 
of  articular  gout  uratic  infiltration  is  the  i)rimitive  and  all-importAnt 
fact. 

When  a  gouty  joint  from  a  patient  in  an  early  stage  of  the  dis- 
ease is  laid  open  Tor  inspection,  the  first  thing  that  fixes  the  attention 
ia  the  change  that  is  exhibitc*d  by  tlie  diarthroilial  surfaces.  Instead 
of  the  oniformly  smooth  and  yellowish-white  surface  presented  by  the 
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caiiilaginous  invefltiGent  of  healthy  bones,  there  are  visible,  her©  and 
there,  stains  aud  streaks  and  spots  of  a  dull  clayey-white,  iral3edded 
in  the  substance  of  tlie  cai*tilsge8.  The  sui>erlicial  layer  of  pavement 
cells  is  not  involved  at  this  eiirly  perioil  of  infiltration,  and  the  articu- 
lation still  retains  its  normal  shape  and  function.  But  as  the  disease 
progresses  the  process  of  infiltration  advances,  until  the  entire  carti- 
lage at  the  end  of  the  bone  is  transformed  into  a  uniforiuly  clayey- 
wliite  substance  occupied  by  a  deposit  of  sodium  urate.  The  su- 
perficial layer  is-  now  attacked,  and  the  articular  sui-face  becomes 
roughened  l>y  the  destruction  of  the  endothr^liul  layer. 

These  erosions  Ijecome  deeper  and  wider,  and  irregular  protru- 
sions of  inflammatory  tissue  that  has  become  saturated  with  urates 
encroach  on  the  cavity  of  the  jf)int.  In  aggravated  cases  the  original 
diarthnnlial  structures  disappear,  and  the  roughened  ends  of  the 
lionos  project  into  an  irregular  cavity  that  is  filled  with  a  semifluid 
substance  that  resembles  a  mixture  of  phister-of-Paris  and  wat^^r 
before  it  has  solidified.  The  capsule  of  the  joint  and  its  component 
ligaments  and  tendons  are  also  in  like  manner  saturated  ^vith  mineral 
matter,  which  is  sometimes  thus  accumulated  in  great  quantity,  t^  the 
utt^r  deformation  and  niin  of  the  atlected  part. 

The  lfx*ation  of  this  morbid  process  is  not  an  accidental  affair. 
The  small  joints  of  the  extremities  are  tlie  favorite  points  of  attack. 
The  frei|ueney  with  which  the  articulations  of  the  gre^it  toe  ai-e  in- 
vatled  in  cases  uf  typical  gout  has  always  arretted  attention.  Next 
in  order  come  the  metatarso-  and  metacarpo-phalangeal  articula- 
tions ;  then  the  joints  at  the  ankle  and  the  wrist. 

The  larger  articulaticms  of  the  upper  and  lower  extremities,  and  of 
the  vertebral  column,  are  less  liable  to  invasion,  and  when  they  etif- 
fer,  the  progress  of  the  disease  from  the  |»eriphery  toward  the  cen- 
tre is  less  regularly  marked.  Occasionally,  however,  some  of  the 
Urge  joints  are  disease*!,  while  the  smaller  joints  of  the  hand  and 
wrist  I'emain  entinOy  free  from  infiltration.  As  a  general  rule  the 
extent  and  the  severity  of  the  lesions  are  proportionate  to  the  fre- 
quency and  the  intensity  of  the  local  attacks  of  the  disease;  but 
soroetim(*s  it  hajipens  that  pt^st-mortera  examination  reveals  charac- 
teristic changes  in  articulations  that  had  nevor  bef^n  snsptH't+xl  of 
disorder  during  the  life  of  the  patient. 

An  interesting  fact  that  may  be  noted  in  this  cnnuection  is  the 
manner  in  which  the  diarthrodial  infiltration  progresses.  It  is  Dot 
at  the  periphery  of  the  joint  that  the  characteristic  clay-colorod  Bpot 
appeal's  at  the  commencement  of  the  process ;  it  is  in  the  central  por^ 
tion  of  the  cartilaginous  expanse  that  the  primitive  lesion  is  dis- 
coverable*    Here  is  the  most  conspicuous  aten  of  change,  while  the 
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peripheral  portions  of  the  articular  surface  exhibit  only  insignificant 
Htrenks  and  spots  af  disease*  Since  the  regions  thus  primitively 
involved  ai*e  the  farthest  removed  fn)m  the  network  of  nutrient  capil- 
laries that  feed  the  diaiihrodial  structures,  it  is  highly  probable  that 
the  cause  of  this  selection  lies  in  the  c«»niparative  absence  of  circuhi- 
tion  and  the  more  easily  retarded  nutrition  that  must  charat^terisse 
such  tenitories.  It  is  also  prolmble  that  the  direct  effect  of  superior 
pressure  upon  certain  portions  of  the  c^irtilages  may  act  as  a  deter- 
mining cause.  The  well-known  fact  that  a  gouty  attack  may  he  pre* 
cipitated  by  a  long  walk,  a  dance,  or  any  other  event  that  necessitat(^8 
unusual  compression  of  the  joint  surfaces,  leuils  mlditional  color  to 
this  hyiKjthesis.  Wherever  circulation  and  nutrition  are  n^tardeiU  a 
crystalline  deimsit  of  sodium  urate  will  be  more  easily  effceted.  For 
this  reiison  the  process  of  infiltration  is  at  an  early  [leritMl  manifested 
at  the  points  of  insertion  of  the  lateral  and  inter-articular  ligaments; 
so  that  when  the  joint  is  laid  oj^u  the  clay -like  deposit  that  occupies 
the  centre  of  the  cartilage  is  sepai-ated  by  acf»nsidernble  healthy  space 
from  the  streaks  and  smaller  patches  that  mark  the  ligamentous  struct 
ture  in  the  capsular  wall  of  the  articulation. 

Thus  far,  the  process  is  one  of  simple  infiltration,  analogoiis  to  the 
gradual  calcification  of  tisnues  that  tiikew  place  in  the  Ixxlies  of  the 
aged.  In  this  way  the  large  ligaments  (if  an  afiVcted  joint,  like  the 
kn«x^  and  ankle,  may  in  the  long  course  of  the  disejise  become  trans- 
formed into  completely  |*etiifie<l  binds  and  cylinilers  which  only  by 
their  prmition  serve  to  imlitate  the  healthy  tissue  in  whidi  they  orig- 
inated. Such  utter  destruction*  however,  is  not  so  conspicuous  in 
the  caimuhir  ligaments  as  it  is  in  the  large  cnicial  ligaments  of  tlie 
knee  and  in  the  structure  of  the  ankle  and  wrist;  and  it  is  only 
in  very  inveterate  cases  that  time  is  afforded  for  ita  complete 
development. 

In  like  manner  with  the  cartihkgiiious  and  ligamentous  structures^ 
the  synovial  membranes  and  their  fringe-like  processes  are  invadeib 
At  first,  the  delicate  serous  surfaces  appear  as  if  dusted  over  with 
finely  powdennl  (daster  of  Paris;  luit  close  insijection  shows  that  thi? 
def>osit  is  not  uikju  the  surfatn?  but  is  laid  down  in  the  subserous 
tissue.  This  indicates  that,  as  in  the  cartilages  and  prolmbly  every- 
where, it  is  an  interstitial  deposit  tliat  takes  place  instead  of  a  super- 
ficial precipitati<»n  of  foi'eign  matter.  The  condition  of  the  synovial 
fluid  is  somewhat  viiriable.  In  old  cases  that  have  stiffored  severely 
and  have  exiKnienceti  great  articular  disorganization,  the  fluid  con- 
tents of  the  joint  liecome  turbid,  thickened^  sometimes  acid,  and 
Ior)king  like  thin  mortar.  This  appearance  is  due  t^  the  presi^nce  of 
urate  of  sodium  in  the  form  of  fine  piuticleB  like  dust  that  can  be 
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recovereJ  from  the  degiiceated  litiuitL  But,  more  frequently,  when 
the  cartilages  have  not  l)een  disorganized  by  ulceration  the  synovial 
fluid  exhibits  little,  if  any,  change.  Hometiraes,  however,  there  is 
ulmoBt  total  absence  of  the  liibrieatirig  fluid,  though  the  small  amount 
that  m  present  retains  its  ordinary  qualities,  and  contains  no  mineral 
matter  in  susfiension.  The  acid  reaction  of  the  synovial  liquid  that 
has  been  above  noted  is  not  of  fre<iuent  ocenrrence. 

Even  after  considerable  lesions  of  the  joints  it  is  usual  to  I'emark 
a  neutral  or  alkaline  reaction  on  the  part  of  the  articular  contents. 
It  is  probable  that  these  difi'erences  depend  chiefly  upon  the  extent 
to  which  the  joint  surfaces  ha%'e  become  incrusted  with  a  uratic  de- 
posit So  long  as  that  detnisit  is  incf)iisideral>le  and  does  not  invade 
the  serous  cells  that  elaborate  the  synovial  fluid,  so  long  will  the 
liquid  contents  of  the  joint  retain  their  normal  reaction  and  appear- 
ance. But  when  the  serous  mendjrane  has  been  invaded  by  the 
mineral  incrustation,  as  its  cells  bec-ome  iletached,  they  carry  with 
them  a  contribution  of  sodinm  urate  by  which  the  constitution  of  the 
liquid  is  finally  transformed. 

By  the  process  aliove  described  it  is  evident  that  great  changes 
must  be  effected  in  the  articular  stnictures.  But  the  depf>sits  of  min- 
eral matter  that  are  thus  foriiied  do  not  romain  inoperative  in  the 
way  of  farther  change.  By  their  iiresenee  they  interfere  mei-hanically 
with  circulation  and  nutrition.  They  serve  to  irritate  the  nervous 
filaments  with  whicli  the  articular  tissues  are  more  or  less  richly  en- 
dowed. Consequently,  the  phenomena  of  irritation  are  soon  mani- 
fested, and,  tliroiigh  the  iiifiuenee  upon  the  nervous  system  that  is 
thus  originated,  nutrition  is  further  impaired.  Even  in  mild  cases, 
before  the  juint  surfaces  are  injured,  microscopical  examinatitu]  of 
the  cartilages  in  which  interstitial  infiltration  has  begun  shows  that 
inflammatory  action  is  evident  in  the  immediate  vicinity  of  the  foreign 
matter  that  has  been  thus  intnided  into  the  diarthrodial  sub- 
stance. 

It  is  in  the  cartilage  that  the  process  of  inflammation  begins. 
Here  a  dcnible  action  jwiy  be  obsened:  proliferation  and  necrosis 
of  cartilage  cells.  In  the  central  portions  of  the  joint  the  process 
of  necrosis  is  most  consiiicuous.  Inflammation  rajiidly  leads  to  cellu- 
lar atrophy,  and  the  uratic  deposits  are  thus  laitl  bare  so  tliat  by 
erosion  they  are  worn  down,  and  their  substance  is  washed  away  into 
the  cavity  of  the  joint.  With  the  extension  of  the  deposit,  the  pro- 
cess of  atrophic  inflammation  and  erosion  keeps  pace,  until  the  ends 
of  the  bones  are  worn  out  of  all  sembLmce  to  their  original 
structure. 

While  this  atrophic  process  gradually  erodes  the  bearings  of  the 
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joint,  a  different  state  of  nutrition  tjbtains  along  the  borders  of  the 
cartilage.  Here  the  deposits  are  relatively  small,  and  the  tissues  are 
wJativelv  rich  in  capillary  vessels.  Consequently,  the  inflammatory 
process  results  in  a  more  luxuriant  cell-growth ;  the  c^irtilage  cells 
break  up  and  are  replaced  by  embryonal  forms ;  the  marginal  struc- 
tures of  the  articulation  become  thickened  by  the  j^owtli  of  what  are 
known  as  ecrhunJmHes,  which  are  simply  masses  of  proliferating  ceUfl 
originating  in  the  normal  cartilages  near  the  insertion  of  the  syno- 
vial membrane,  where  there  is  an  abundant  circuhition  of  nutrient 
fluids.  The  free  surface  of  the  joint  in  consequence  of  this  process 
loses  its  natural  tiolished  appearance,  becomes  rough  and  irregular; 
while  the  normal  elasticity  of  its  fundamental  substance  is  exchanged 
for  a  brittle  and  earthy  frugility. 

The  elaborate  transformation  above  described  is  chiefly  notable 
in  the  lai^e  joints  such  as  the  knee  and  the  ankle.  In  the  smaller 
articulations  of  the  toes  and  fingers^  the  destructive  processes  are  more 
miiform,  and  the  ruin  of  the  joints  is  more  complete.  Cartilages  and 
synovial  membranes  disappear  beyond  recognition,  and  the  ends  of 
the  bones  are  [)lastered  together  with  a  mortar-like  incrustation  that 
produces  complete  ankylosis  and  immobility  of  the  joint*  In  soma 
cases  the  central  cavity  still  rettiins  some  moisture,  but  in  many  in- 
stances all  the  pai-ts  of  the  articulation,  and  even  tlie  adjacn^nt  tissues 
for  a  considerable  distance  outside  of  the  cai)sule,  are  solidly  infil- 
trated. This  may  occur  in  causes  where  no  dislocation  nor  deviation 
of  the  phalanges  nor  any  swelling  of  tlie  joints  can  be  iierceiveiL 

The  degree  in  w^hieh  the  true  osseous  structures  behind  the  diar- 
throdial  cartilages  eacajje  the  destruction  that  ruins  the  softer  tissues 
is  remarkable.  In  the  vicinity  of  the  larger  joints  the  epiphyseal 
portions  of  the  long  bones  sometimes  appear  unchanged,  though  the 
articulations  are  profoun<Uy  filtered  by  disease*  Usually,  however, 
the  bone  shares  in  the  morbid  process* 

A  i-ertiiin  amount  of  osseous  swelling  can  be  demonstrated  as  the 
result  of  chronic  osteitis.  The  central  spongy  portion  becomes  more 
spongy  and  vjii^nobit^'d,  while  the  perij)heral  parts  tire  condensed  and 
©bumateil  by  the  infiltration  of  onlinary  earthy  salts* 

Uulike  the  cartilnges  the  bones  almost  never  contain  uratic  de- 
ptjsits.  In  a  few  very  exceptional  cuses  which  were  oljser\'e<l  by 
Fereol  and  Sir  Alfretl  Oarrod,  the  diarthrodial  extremities  hail  been 
destroy e<l,  and  certfiin  little  |K)ckets^  in  the  bony  substance  were  filled 
with  a  deposit  that  was  continuouH  with  the  inti-a-articuhir  incrusta- 
tions. In  only  one  instance  did  Fereol  find  the  diaphysial  portion  of 
o  single  phalanx  actually  infiltrat4Hl  with  urates. 

The  perif>steum,  on  the  contrary,  by  reason  of  ita  fibrqus  charac- 
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ter,  shares  in  the  pi'ediHposifcion  mauifested  by  similar  articular  tis- 
snes  to  become  the  seat  of  an  nbunilant  uratie  deposit. 

In  the  majority  of  cases,  then^  it  appears  that  the  osseous  changea 
consist  in  a  chronic  inflammation  that  rurefit^s  the  spongy  portion  of 
the  bone,  and  leads  to  an  increase  of  fatty  matter  in  its  substance, 
due  tc)  fatty  ilegeneration  of  the  ost<^ophustic  cells;  while  tlie  ext4?mal 
portion  of  the  shaft  l)ecome8  ebuniated  and  enlarged  without  uratic 
infiltration.  Occasionally  the  lesions  nf  arthritis  deformans  ai-e 
fijund  ctK^xistent  with  those  of  |<out.  This  is  especially  true  of  the 
smaller  joints,  which  are  sometimes  sxiJTounded  by  osteophytes  that 
have  formed  in  the  marginal  structures.  These  growths,  however, 
ai'e  not  characteristic  i>f  gfjut,  for  tlie.y  do  nt>t  consist  of  urates,  and 
they  may  l>e  encountered  in  other  forms  of  aHhritis. 

By  the  aid  nf  the  microscope  the  infiltrative  process  is  made  still 
more  conspicuous.  The  crystallino  forms  of  sodium  urate  are  ren- 
dered ^isibk^  so  that  the  dust-like  dex>osits  and  the  clayey  streaks 
and  patches  which  seem  to  incnist  the  c/irtilaginous  surftices  can  l>e 
se^n  tt*  lie  beneath  the  serous  investment.  Fine  lines  of  neeille-liko 
forms  can  be  traced  far  into  the  substance  of  the  cartilage,  radiating 
usually  from  a  central  mass  of  crystals  tliat  looks  opaque  and  liomo- 
geneous  by  reason  of  its  condensation.  It  seems  fjrol>aV>le  that  these 
minute  structures  are  at  first  de|K)sited  in  the  substance  of  the  car- 
tilage cells. 

It  is,  moreover,  certain  that  the  fundamental  substance  of  the  car- 
tihige  is  also  occupied  by  the  same  crystalline  dejxmit;  but  whether 
the  process  goes  on  simultaneously  or  successively  in  these  two  struc- 
tures, cannot  be  positively  determined  at  present. 

When  the  irritation  excited  by  the  uratic  deposit  reaches  the  grade 
of  inflammatory  action  the  nuclei  of  the  carKhige  cells  multiply  and 
reveii  to  their  embryonal  state.  The  superficial  layers  thus  crowded 
with  chondroplastB  of  recent  formation  become  organizeil  by  an  ar- 
rangement of  cellular  elements  in  rows  parallel  to  the  diarthrodial 
,  surface.  The  con-esptjnding  layers  that  lie  contiguous  to  the  bone 
low  their  proliferating  elements  to  range  themselves  in  lines  that 
^are  peri>eniiit^«lHr  t.o  the  osseous  substanc^^;  while  the  intermediate 
layers  lie  at  nmdom  without  any  attempt  at  linear  order.  At  an  early 
stage  of  the  process  the  jrunt  surfaces  exhibit  merely  an  absence  of 
their  normal  polish,  but  witli  tJie  i)rogres8  of  the  disease  the  funda- 
mental substance  of  the  cartilage  splits  up*  giving  it  ^  velvety 
ap|>earance.  At  a  stiU  later  i>eriod  all  the  phenomena  of  erosive 
inflammation  and  mineral  incnistation  may  be  oI>ser\*ed. 

In  the  articuhir  ligaments  aud  synovial  structures  the  same  course 
of  events  may  be  studied.     The  process  begins  \iith  a  subserous  de- 
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posit  of  niineral  matter,  and  everything  elsp  follows  as  in  the  carti- 
laginous structures. 

The  secondary  inflammatiim  in  less  cfjusi licuuiiB  than  it  is  in  the 
diarthrodlal  suhsiance,  but  there  is  a  simihir  proliferHtion  i>f  embry- 
onal cells  that  insinuate  themselves  among  the  tibrous  elements  of 
the  synovial  membrane,  and  bud  out  into  little  adventitious  growths 
that  sometimes  untlergu  f;itt\  tk*generatittn. 

Outside  of  the  joints  the  deposits  of  urates  may  oe^ur  in  many 
different  structures  of  the  body,  but  everywhere  the  process  is  the 
same ;  it  follows  tlie  same  coui'se  and  is  accompanied  by  the  same  seo 
ondary  events.  In  the  neighborhcxxl  of  the  affected  joints,  esiK^inally 
those  of  the  fe^t  and  hands,  the  jierinsteum,  the  ligHmeuts,  and  other 
fibrous  tissues  become  incrusted  with  uric-acitl  salts,  atUHng  Uf  tlie 
deformity  and  bulk  of  the  tophi  that  form  upon  the  joints  themsehea* 
The  t-endiuous  sheaths  also  become  similarly  involved,  es|>e£ially 
those  of  the  deep  and  sui»erticial  flexors  of  the  fingers,  and  of  the  pi*- 
roneal  muscles  au<l  the  tendo  Achillis. 

Tlie  various  Inirsfe  are  very  generally  invadetl.  Tlnir  cavities  Jire 
greatly  distend etl,  and  are  occupietl  ^nth  a  more  or  less  ropy  or  semi- 
solid litpiid  that  exhibits  every  stage  of  mixture  with  uric  salts. 
Bometimes  their  contents  an*  stained  with  exuded  blmxl,  or  are  semi- 
puinilent  from  infection  with  pyogenic  Imcteria. 

In  their  order  of  invasion  the  bursie  upon  the  great  toe  and  the 
metatarsal  joints  stand  first;  then  follow  those  al>ont  the  heel,  the 
olecranon,  and  the  knee.  It  is  not  usual  to  find  evidences  of  disease 
in  the  bursie  elsewhere.  • 

It  is  in  tliese  iuilamed  bursa?  that  is  started  the  infective  [tn»cest* 
that  somi 'times  extends  to  the  udjacent  articulation,  and  results  in  pur- 
ulent inflammation  and  complete  destruc^on  of  the  infected  joint 
It  is  not  an  uucommon  thing  in  old  cases  of  gout  to  Im?  able  to  trace 
this  [>rc>cess  through  all  its  stages,  from  incipient  bursal  intlamma- 
tion,  through  jwrforationof  tlie  articular  capsule,  to  tiualsuppn ration 
and  ulceration  of  the  infiltrated  and  incrusted  tissues. 

Another  favorite  phw^  for  a  dep(Jsit  of  uric  salts  is  in  the  sub- 
cutaneous connective  tissue.  Here  they  accumulate  in  patches  under 
the  skin,  sometimes  following  the  course  of  a  tendon  or  muscle, 
usually  mf>vable»  though  mort^  or  less  thoroughly  iulherent  to  the 
under  surface  of  the  skin.  In  such  cases,  the  meshes  of  the  deep  layer, 
the  Midpighian  notwf^rk,  become  infiltrated  with  urates  which  accu- 
mulate in  little  islets  that  are  se|>arute<l  by  fibrous  twinds. 

The  nutrition  of  the  nkhi  is  necessarily  hindered  by  this  incrusta- 
tion, and  the  integument  becomes  dry,  earthy,  and  variable  in  thick- 
D68B*     8«»me  observ'ers  have  thcnight  that  the  process  began  in  the 


34fi 


MlUN— GOUT. 


sudoriparous  glands,  but  analogy  seems  to  contradict  this  view,  since 
the  glandular  periphery  is  rich  in  capillary  vessels,  and  infilh*a- 
tions  elsewhere  affect  non-vaseular  tissues  by  preference.  In  ad- 
vanced cases  the  skin  becomes  inflamed^  ulceration  takes  place,  and 
thei'e  is  establish  e<l  an  obstinate  sore  from  the  surface  of  which  ex- 
udes a  mixture  of  blood  and  pus  find  nratic  salts.  In  this  way  the 
integument  may  be  extensively  undermined,  and  fistidous  passages 
opening  into  the  joints  may  be  excavated. 

Small  cutaneous  tot>hi  are  frecjuently  encountered  upon  different 
regions  of  the  body,  and  they  can  be  often  recognized  at  an  early 
stage  of  gout,  even  liefore  the  joints  have  been  invaded.  They  have 
been  carefully  studied  by  Charcot  and  by  Garrod  who  found  them 
in  nearly  half  his  cases.  They  are  usually  of  the  size  of  a  grain  of 
wheat,  but  they  sometimes  reach  the  dimensions  of  a  f»ea.  They 
are  exceedingly  {►ersistent,  and  they  may  excite  the  processes  of  in- 
flammation and  ulceratitm  in  the  surrounding  tissue  like  tophaceous 
concretions  elsewhere*  Their  favorite  seat  is  in  the  external  ear, 
along  the  hebx,  or  in  the  fissure  that  separates  the  helix  from  the 
anti-heUx — less  frer^uently  in  the  antidielix  t)r  upon  the  inner  surface 
of  the  concha. 

Somewhat  similar  cnijcretions  are  to  l>e  found  in  the  skin  upon 
the  palmar  surfaces  of  the  fingers.  Ulceration  f(>ilo\ved  by  formation 
of  indelible  scars  is  a  common  event* 

Other  cutaneous  deposits  are  oc<'asionally  discovered  in  the  eyelitls, 
in  the  ahi?  of  the  nose,  and  upon  the  cheeks,  in  the  skin  that  covem 
the  ulnar  border  of  the  forearm,  and  the  internal  aspect  of  the  tibia. 
Sometimes  concrc»tions  of  various  size  are  found  in  the  integiiment,  or 
in  the  sulKutjineous  areolar  tissue  of  the  glans  i>enis  or  of  the  cavern- 
ous port  if  »n  of  the  organ.  Occasionally  they  exist  in  the  deep  tissues 
ot  the  cavernous  sul>sbince  itself. 

It  is  worthy  of  note  that  wherever  these  abarticuh^r  tophi  are 
found,  they  are  always  related  to  the  connective  fibrous  elements  of 
tlie  jiffec^t/^d  Htructure.  Everywhere  the  parenchymatous,  muscular, 
and  glandular  tissues  escai>e,  while  the  fibrous  elements  attract  to  J 
themselves  the  intiltniting  urates, 
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Scheele  in  ITTfi,  Tennant  and  Pearson  in  171)0»  and  WoUaston  in 
17U7,  demonstrated  the  existence  of  uric  acid  in  the  concretions  of 
gout.  Since  then,  a  number  of  analyses  have  lieen  made  by  physio- 
logical chemists.  The  results  oV)tained  by  Laugier,  Wursser,  and 
Lelimann  are  given  in  the  following  table: 
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Sod  turn  unite. 
Calcium  unite. 
Sodium  chlonde  , 
Potafislum  tlilurid*.' 
Calcium  phospliatc 
Animal  matter 

WtttCT  i 

Undtftcrmined  residue  ( 


Laugfi^r. 

Wimor, 

Lfjhnuu 

25.i>3 

3I>.70 

53.12 

15.75 

29.30 

1,U 

1G.70 

18.00 
3,20 

9.80 
4.82 

ia.70 

i9.m 

^.4d 

IG.OO 

10.30 
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Lehmann'B  8i>ecimen  was  taken  from  a  metataisal  tophus,  and  it 
is  prolwible  tliiit  it  incluiled  a  hagment  of  bony  sttbetance.  WTien  an 
imniixed  8i>ecimen  can  l>e  obtained,  it  usually  consists  almost  exclu- 
sively of  the  saltH  of  uiic  acid.  Theae  can  be  easily  recognized  l»y 
the  foUowiug  reaction : 

1.  Treated  with  dilute  hydrochloric  acid  there  is  no  effervescent 
escape  of  carbonic  acid  gas ;  consequently  calciura  carbonate  is  not 
present. 

*2.  Treated  with  nitric  acid  the  tophus  dissolves-  The  solution 
should  be  cvai)orated  in  a  porcelain  capsule  tc*  one-third  its  volume, 
when^  if  uric  acid  be  present,  a  yellowish  dej^osit  appears,  and,  on 
adilition  of  a  few  drops  of  ammonia,  exhibits  a  rich  [>urple  color. 
This  18  known  as  the  murexid  test,  and  it  affonls  a  very  accurate 
method  of  demonstrating  the  presence  of  luic  acid. 

3.  If  a  tophaceous  fragment  l>e  calcined  in  a  capsule,  the  pres- 
ence of  animrd  matter  will  be  indicated  by  the  characteristic  tHlor. 
Treating  the  alkaline  residuum  with  a  solution  of  silver  nitrate,  the 
abundant  prei*ii»itate  of  silver  chloride  testifies  to  the  presence  of 
chlorides,  which  may  be  further  shown  to  be  in  combination  with 
sodium. 

4.  If  a  preparation  be  placed  under  the  microscofte  and  treatetl 
with  a  drop  of  acetic  acid,  it  is  prmsiljle  to  view  the  solution  of  the 
urate  of  sodium,  and  the  precipitation  of  uric  acid  crystals  upon  the 
surface  of  the  glaas  slide. 

By  thosa  teste  it  is  always  possible  to  distinguish  a  uratic  deposit 
fmm  masses  of  merely  calcified  tissue.  In  the  examination  of  abar- 
ticular  and  vistn>ral  lesions,  this  discrimination  sometimej*  becomes  a 
matti3r  of  imporUtuce,  as  will  become  evident  in  the  study  of  the 
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The  most  important  of  these  are  the  changes  that  are  produced  in 
the  kidneys,  of  which  the  granular  or  gouty  kidney  furnishes  the  tyi)e. 
Usually  surrounded  with  massas  of  fat  Uiat  are  adherent  to  its  cap- 
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sule»  the  kidney  is  reduced  in  size,  and  ite  capsule  /ipi>ear8  tlilck- 
ened,  witb  au  unevenly  warty  surface  due  to  i^traction  of  the  fibrous 
tralkiculip  wif.biu  the  sub^tiince  of  tbe  organ.  Small  cyste  fre<iuently 
I>rotrude  beneath  the  capsule,  and  they  may  be  easily  recognized  by 
their  tram^lueent  envelope.  Owing  to  the  adhesions  that  have  grown 
up  bet^veen  the  fil^rouH  trabeeiiLe  of  the  organ  and  it«  investment,  it 
is  difficult  t4)  peel  oil  the  capsule;  and  the  attempt  usually  results  in 
considerable  Ulceration  of  the  true  renal  surftice*  An  incision  cani^ 
through  the  kidney  exhibits  very  decided  reduction  in  the  thickness 
of  the  cortex^  so  that  it  is  sometimes  reduced  to  a  mere  capsular  in- 
vestment of  the  tubidar  and  pyramidal  |X)rtions,  This  part  of  the 
organ  is  less  atrojihied,  but  the  tubules  are  spread  apart  by  the  in- 
jected vascular  tissut^  and  the  intense  hyjiprfpraia  iu  the  vessels  that 
surround  the  pyramids.  The  walls  of  the  renal  iielvis  are  thickened 
and  congested;  its  cavity  is  usually  dilated,  ami  is  often  compressed 
by  outside  masses  of  encroaching  fat. 

Microscopical  examination  reveals  in  the  cortex  an  extensive  pro- 
liferation of  connective  tissue,  by  which  the  convoluted  tubules  are 
croM'ded  apart;  the  glomeruli  are  contracted,  and  their  thickened 
capsules  are  fused  with  the  suiToundiug  connective  tissue,  while  the 
vascular  looi>s  and  tufts  within  their  cavities  exhibit  the  characteristic 
changes  that  are  due  to  peri -arteritis.  Among  the  uriniferous  ta- 
Imles,  some  have  yieldeil  to  the  pressure  of  the  contracting  fibrous 
elements,  and  have  disappeared ;  the  majority  of  them  are  reduced 
in  culibre,  and  exhiltit  evid(.*nce  of  atrtijihy,  though  still  conseniug 
their  normal  ei)ithelial  lining,  lu  a  word,  the  histological  changes 
ire  thofse  which  are  characteristic  of  oriUnary  interstitial  nephritis. 
riie  only  pathognomonic  sign  that  is  usually  i^re^ent  in  the  njajority 
of  gouty  kitlneys  is  the  appearance  of  uratic  crystals  or  concretions. 
These  must  not  be  confnnnded  with  the  uric-acid  crystals  and  concre- 
tions which  are  eommoiily  found  in  the  renal  [jelvis  and  tubules  of 
calculous  patienta*  It  is  true  that  gouty  subj<^cts  may  become  calcu- 
lous, and  then  the  kidneys  may  exhibit  a  mixture  of  uric-acid  and 
uratic  deposits ;  but  in  the  uncomplicated  gouty  kidney  uric  acid  is 
only  present  in  combiaation  with  a  sodic  or  calcic  base.  It  is  than 
encountered,  not  in  the  secreting  apparatus  of  the  organ,  but  in  its 
excretorj^  structures,  in  tlie  pyramidal  portirju*  Here  may  be  discov- 
ered a  deposit  of  amorphous  urates  apparently  occupying  the  lumen  of 
the  uriniferous  tuVmles,  and  l>ecoraing  visible  as  fine,  white  strij®  that 
follow  the  course  of  tlie  excretory  ducts*  Careful  microscopical  ex- 
amimition,  however,  renders  it  evident  that  these  deposits  do  not  Ho 
within  the  tnbuH,  but  that  they  encuml>er  the  fibrous  tissue  between 
the  uriniferous  tubules  which  stiU  remain  pervious  to  liquida*     Here, 
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then,  the  uratic  deposit  foUows  the  same  luw  that  waa  observed  in  the 
mfiltratioB  of  the  articular  structures. 

The  vascular  structures  of  the  kiilney  are  not  always  invadeil  by 
disease,  but  it  is  highly  probable  that  in  thf  majority  of  advauced 
cases  their  walls  are  inTolved  in  the  sclerotic  process, 

El>steiu  reports  a  case  in  wliich  the  I'enal  paiiilhe  had  ulcerated  as 
a  cousetiuenoe  of  the  encroachment  of  tophaceous  deposits.  This 
must  be  a  rare  event. 

Mention  has  lieen  already  made  of  the  multiple  cysts  which  so 
freiiueutly  alxjimd  in  the  renal  substance.  These  are  sometimes  very 
numerous,  and  their  magnitude  may  cause  the  almost  e-omplete  dis- 
appearance of  renal  tissue.  The  cai>sule  of  the  kidney  may  then  en- 
close a  numlier  of  contiguous  though  separate  cysts.  Their  contents 
are  subject  to  considerable  variation  of  color  and  consistence,  being 
sometimes  clear  and  colorless  like  water;  or  sometimes  yugment^d  and 
jelly-like.  The  |>elves  of  such  kidneys  fref[uently  contain  c^dculi  of 
various  sizes  and  shapes ;  and  similar  concretions  axe  sometimes  found 
in  the  cystic  vacuolations  that  have  rephwed  the  renal  sulistance. 
The  concurrence  of  these  concretions  with  the  characteristic  articular 
lesions  of  gout  serves  to  intlicate  the  intimate  relatioashi^;  that  asso- 
ciates gravel,  calculous  kidneys,  and  arthritic  disease  of  the  joints. 

Amyloid  degeneration  of  the  kidney  is  occiiaionally  connected  with 
nratiG  deposits  in  the  oi-gan.  Ebstein  and  others  have  reported  a 
few  cases  of  tlds  kind*  The  same  authors  have  also  f>lKS(>r%'pd  numer- 
ous instances  in  which  extensive  incnistatiou  of  the  joints  was  tmao-  • 
compamed  by  any  trace  of  uratio  deposit  in  the  kidneys.  Only  the 
lesions  <»f  chronic  interstitial  nei»hritis  were  present,  indicating  tliat 
chronic  inflammation,  rather  than  mineral  infiltration,  is  the  fact  of 
prime  im|>ortanee  in  visceral  gout. 

The  circulatory  apparatus  stands  next  to  the  kidney  in  the  >  ' 
of  incidence  of  visceral  gout.  Tlie  heart  is  scaively  ever  found, 
death,  in  a  f»erfectly  h<yi]tliy  ormdition.  It  usually  presents  in  milder 
forms  of  the  disease  the  chanict^*riKti(^  ventricular  hyjiertiopliy  that 
is  associated  with  tlio  contracted  kidney,  chiefly  involving  the  left 
side  of  the  organ.  The  valves  exhibit  very  little  change.  The  mus- 
y^ar  sulmt/iuce  of  the  heart  frefjuently  shows  a  sclei^otic  change;  but 

aetimes  it  is  absi?nt  «'ven  in  cas<*s  of  ronsiderable  hypertiojihy* 

But  w*hon  gout  has  become  inveterate,  and  the  joint^s  nnd  kiilneys 
have  l>ecome  infiltrat***!  with  uratrs,  the  heart  exliibits  dilatation  of 
all  its  c4i\itieM.  The  museuhir  fibnxs  pn/scnt  the  apjw^aranc**  of  gmn- 
Ivlnr  degeneration  witli  partial  loss  of  striation.  The  entire  organ  is 
^ft  and  flaccid;   its  walls  are  covored  with  fat  tJiat  oftrn  |ien«»trate!S 

reen  the  fibres  of  the  ventricular  wjUL    The  valves  rarely  show  any 
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sigBB  of  disease ;  their  discoloration  is  dependent  upon  post-mortem 
imbibition ;  and  if  diseased  they  are  covered  with  vegetations,  or  have 
undergone  caleilication  as  in  ordinary  cases  of  endocarditis.  Very 
seldom  indeed  is  the  discovery  of  true  uratic  deposit  upon  the  cardiac 
valves,  yet  such  an  event  has  been  occasionally  noted.  In  like  man* 
u<*r,  the  arterial  walls  hardly  ever  fail  to  {^resent  extensive  atheroma- 
tous deposits,  but  are  only  in  the  most  exceptional  cases  invaded  by 
the  true  uratic  infiltrations.  Tlie  large  vessels  near  the  heart  and  the 
cerel^ral  arteries  are  the  favorite  seats  of  degeneration.  The  inner 
coat  and  the  muscuhir  layer  of  the  arterial  wall  become  calcified, 
while  the  adjacent  i>arts  undergo  fatty  degeneration.  By  those  pro- 
cesses the  vascular  walls  lose  their  elasticity,  and  the  lumen  of  the 
vessels  is  diminished  or  wholly  obliterated.  Sometimes  ulceration 
occui-s  around  the  atlieromatous  i>atch,  and  thrombosis  may  euHuo, 
with  consequent  lil>eration  of  emboli  and  obstruction  of  distant 
regions  of  the  circulatory  ajvparatus.  These  facts  are  of  prime  im- 
|)ortance  in  explanation  of  the  proclivity  of  gouty  patients  to  diseases 
of  the  bniin  and  to  cardiac  angina  dei>endent  upon  interference  wiih 
the  vascular  supply  of  those  organs. 

The  veins  jjresent  in  a  mimir  degree  the  same  lesiouH  that  have 
been  noted  in  the  arteries.  Sometimes  they  exhibit  the  clinical  phe- 
nomena of  phlebitis,  but  as  this  usually  terminates  in  recovery,  little 
is  known  about  its  anatomical  changes.  Occasionally  a  deposit  of 
urates  has  been  found  in  tiie  wall  of  a  vein,  even  though  the  arterial 
walla  were  not  correspondingly  affected,  but  this  is  a  very  rare  event. 
Varicosity  of  the  veins,  on  the  contrary,  is  one  of  the  most  common 
evidences  of  the  arthritic  diathesiw*  Few  are  its  subjects  who  do  not 
sooner  or  later  display  this  proof  of  the  morbid  condition  of  their 
venous  system.  Hemorrhoids,  varicocele,  varices,  phlebitis,  or  peri- 
phlebitis, olistinate  ulcerations  dependent  upon  those  conditions,  and 
tlie  chronic  (jedema  so  fre<iuently  invoh^ng  the  extremities  of  the 
gouty,  are  among  the  most  common  consequences  of  veno- vascular 
arthritism.  The  capillary  network  does  not  escajie  the  general  morbid 
tendency.  Though  not  the  seat,  perhaps,  of  coarser  infiltration,  the 
fretjuent  occuiTence  of  ca]  miliary  hemorrhages  in  different  tissues  of 
the  boily  is  sufficient  to  show^  that  these  minute  vessels  share  in  the 
universal  deterioration  of  stmcture  and  function  that  characterizes  the 
progress  of  gout, 

In  the  respiratory  organs,  it  is  sometimes  possible  to  discover 
uratic  deposits  in  the  bronchi,  but  this  is  an  unusual  incident.  More 
frequently  the  fibrous  structures  and  articulations  of  the  larynx  are 
thus  invaded*  The  mucous  membrane  escapes,  but  the  subjacent 
fibrous  tissues  are  sometimes  distinctly  infiltrated  with  urates.     Yet, 
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though  it  be  not  liable  io  such  deposits,  the  mucous  membrane  of  the 
air-piissa^es  18  exceedingly  prone  to  infiltration  that  is  raoditied  if 
not  directly  caused  by  the  arthritic  predisiiosition  <»f  the  subject. 
Such  patients  in  early  childhcxxl  aresul)ject  to  long-continued  attjU'Ls 
of  severe  bronchitis;  as  infants  they  are  wheezy;  and  as  they  a4lvance 
in  years  their  lungs  bec^jme  i^mphyHematous,  The  bronclnal  raucous 
membrane  in  thickened  and  darkly  congesteil ;  the  bront^hi  are  often 
dilntt^d ;  the  air  cells  of  the  lungK  nr*^  greiitly  enlarged,  and  their 
walls  have  lost  their  elasticity.  In  old  caries  that  have  succuml>ed  to 
failure  of  the  heart,  the  lungs  are  engorged  mth  blood  and  otlier 
liquiils.  Catiirrhal  or  intei'stitial  pneumonia  is  sometimes  pi'esent; 
and  Hiis  Ijust  aflectiou  is  accompanied  by  thickening  and  adhesion  of 
tlie  pleural  surfaces.  The  lym  phatic  vessels  sometimes  share  in  the  in- 
flammatory proceed— occ^asictually  even  to  the  extent  of  sui>purntion. 

The  digestive  organs  do  n<it  so  conspicuously  exhil)it  lesions  that 
can  he  directly  attributed  to  gout,  yet  their  morbid  changes  contril)- 
ute  to  the  suffering  of  the  patient,  and  often  hasten  the  fatal  tenui na- 
tion of  his  disease.  The  liver  most  frecjuently  exhibits  the  ap|*ear- 
!  anoe  due  to  chronic  congestion.  The  capsule  is  thickened,  and  the 
peritoneal  surface  is  often  adherent  to  adjacent  surfaces.  Tlie 
lolniles  are  surrounded  by  Zf>nes  of  pigment,  and  tlaeir  vessels  are 
dilated.  Wlien  the  heart  fails  the  central  vessels  are  engorged  with 
stagnant  blood.  When  there  is  a  marked  tendency  to  oU*sity,  the 
organ  is  pale,  soft,  and  fatty.  Sometimes  the  degenerative  changea 
due  to  cirrhosis  are  present*  and  it  is  often  difficult  to  decide  whether 
the  condition  of  the  hepatic  tissue  is  due  to  gout  or  to  alcohol  which 
1ms  so  lung  constituted  the  favorite  l^everage  of  the  patient.  Judging 
from  analogies  furnished  by  the  condition  of  tlie  joints,  kidneys,  and 
heart,  it  seems  reasonal»le  to  iK^ieve  that  the  fibrous  tissm>  of  the 
liver  may  be,  like  tliat  ot  those  organs,  directly  aflTected  by  the 
arthritic  disejise. 

The  stomach  presents  no  sj>ecifie  lesions  that  are  peculiar  to  gout, 
Ita  mucous  lining  is  almost  always  in  a  state  of  chnmic  inlhimma- 
tiou.  but  this  C4in  bo  usually  explained  by  the  dietetic  errors  of  th© 
patients  in  the  matter  of  food  and  drink.  Sometimes,  when  the  kid- 
neys are  extensively  tliseased,  the  gastric  membranes  show  an  imiisual 
I  vascularity  and  irrit-ation  caused  by  fre<pient  vomiting  and  htemat^m- 
esis  of  unrmic  origin. 

The  intt^stiues  seldom  exhibit  any  characteristic  legions,  though 
in  rare  instjtnces  the  villi  Imve  l)een  found  infiltrated  with  sodium 
urate.  Usually,  when  any  morbid  appearances  art*  disi»overed  they 
are  duo  to  unemic  ulceration,  or  to  a<^rcidental  causes. 

The  brain  is  often  diseased  in  fatal  cases  of  gout,  but  seldom  doe^ 


352 


LTMIX— oof?r. 


it  display  aoythmg  that  is  ebaracteristic.  Diseased  inefisels^  hfima^ 
rbage,  softening,  degeneration  of  the  cerebral  Hubetanee — all  these 
changes  may  be  due  to  old  age,  or  syphilis*  or  alcoholism,  so  that  it 
is  difficnit  to  decide  how  far  gout  contributes  to  the  actual  disorder, 
tirade  concretions  very  seldom  form  in  the  brain,  but  they  have  l>een 
occasionally  found  upon  the  meninges  of  the  bruin  and  spinal  cord, 
and  upon  the  spinal  nerve  sheaths.  H*)metimes  the  cenA>ro-8pinid 
fluid  contains  crystals  of  scxlium  urate.  But  it  is  always  in  the 
fibrcjus  tissue  that  participates  in  the  formation  of  the  nen^ous  euve- 
loj>es  that  the  dejK^it  is  found.  Thus*  it  is  in  the  sclerotic  coat  of  the 
eye — fibrous  enveloi>e  of  the  retina— that  uratie  concretions  are  ooca^ 
sionally  dist^vered^  while  the  oth(>r  tissues  of  the  organ  escape 
invasion. 

Chanoks  of  the  Blood  in  Gout. 

The  existence  of  **  peccant  humors**  iu  the  blood  was  always  si] 
pected  to  be  the  cause  of  gout,  and  the  discovery  of  sodium  urate 
in  the  tophi  giive  a  great  show  of  probability  to  this  hypothesis. 
When  in  1848  Sir  A.  Garrod  demonstrated  an  excess  of  uric  acid  iu 
the  blfMxl  c»f  the  g<»aty,  one  of  the  most  important  advances  in  our 
knowledge  of  tht*  diseiLse  was  made.  Garnxl  most  ingeniously  sub- 
stituted for  the  tedious  chemicjil  research  of  the  Libomtories  a 
simple  methml  of  examination  that  coulil  l>e  performed  by  any  one 
at  the  bedside.  Having  drawn  a  small  fiuantity  of  blo<xl  with  a  lan- 
cet oracu|>jjing-glaHH,  the  serum  is  sepamted  after  coagulation  of  tht^ 
masSf  and  is  placed  in  a  watch-crystal  or  small  porcelain  capsule. 
Six  drops  of  28-j>er-<^ent.  acetic  acid  ai-e  then  addnl  to  every  drachm 
of  Ucjuidt  and  a  few  threads  of  lint  are  immersed  in  it.  All  the 
water  of  the  s**nun  is  allowcil  to  eva[K)rate,  and  at  the  t*nd  of  twenty- 
four  hours,  or  nior€\  microscopical  examination  of  the  dried  threads 
tinils  them  cc*vered  with  rbomboliednil  crystjils  of  uric  acid.  A  con- 
trol specimen  procunnl  from  the  serum  ij  a  he^dthy  person  shows 
nothing  of  the  sort.  A  similar  result  will  Ik*  o!)tnined  if  the  serosity 
of  a  blister  hf^  treated  in  the  same  way.  It  is  import^uit  to  evaporate 
the  S4»nim  at  a  temperature  that  does  not  exceed  7tr  F.,  for  if  the 
prix*ess  gries  on  too  ra|)idly  cryst^ds  will  not  form. 

If  ferinentatifui  take  place  in  the  licpiid,  it  l>ecorae9  covered  with  a 
pellicle  of  ammonio-magnestan  phtjsphates  that  get  entangled  with 
th»»  timmds  and  ccmceal  the  uric  acid  crystals.  The  earthy  precipi- 
tates, however,  readily  dissolve  in  pun^  water,  and  by  their  disap- 
jiearance  unmask  the  insoluble  uric-acid  deposit.  Fermentation  may 
cause  decomposition  of  the  acid  crystals,  resolving  them  into  oxalic 
aciil,  urea,  and  allantciin. 
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It  is  necessary,  when  procuring  blood  or  sei'osity  for  tliia  experi- 
ment, to  avoid  the  neighborhood  of  an  actively  inflamed  joiut.  Serum 
taken  from  an  area  of  inflaimnation  contains  do  uric  acid,  even  though 
it  be  abundant  in  the  bhxxl  fnun  other  parts  of  the  body.  The  acid 
is  either  destroyed  within,  or  is  rejjelled  from  the  region  of  inflam- 
matory action. 

By  thin  method  the  presence  of  uric  acid  in  the  blood  can  lie 
demoiLstrated  in  all  cases  of  gout.  It  is  usually  mtjre  abundant  dur- 
ing acutii  att;icks  of  the  disease,  but  it  can  be  also  discovered  during 
the  intervals  of  apparent  health,  *is  well  as  in  cases  of  clironic  and 
im^gular  manifestations  of  arthritisra*  Nor  is  it  in  the  IjIoikI  alone 
that  the  acid  is  present.  It  can  l>e  found  in  all  the  litiuitLs  and 
tissues  of  the  Ixxiy.  It  is  demonstrable  in  the  serous  fluids,  in  the 
lymph*  oecjisionally  in  the  perspiration,  in  morbid  exndatit)ns»  and 
even  in  the  serosity  that  moistens  the  surface  of  an  eczematous  patch* 

An  approximately  quantitative  estimate  of  the  amount  of  uric  acid 
in  the  serum  was  anived  at  by  Garro^l,  whu  found  that  crystals  of 
the  acid  could  hardly  be  rendered  visible  with  the  microscope  unless 
they  exceeded  one  part  in  sixty-five  thousand ;  and  in  order  to  appear 
really  numerous  they  must  reach  the  proportion  of  one  part  in  six  or 
seven  thousand  parts  of  liquid- 

The  state  of  the  red  corpusch^  of  the  blood  is  not  always  the  same. 
GarrcKl  and  his  successors  found  little  change  in  their  numl>er,  but  in 
chronic  forms  of  the  disease  tlie  evident  amemia  indicated  a  reduc- 
tion in  their  Duml>er  and  in  the  amount  of  haemoglobin.  This  im- 
p*jverishraent  of  the  bl(»od  is  not  usuidly  so  great  as  it  i>ften  appears 
to  be  in  chronic  rheumatism,  unless  the  ot'currence  of  gout  is  asso 
eiated  with  lead  poisoning.  When  that  com  plication  exists  the  sever- 
est forms  of  anai^mia  are  developed,  and  there  is  great  destruction  of 
the  reil  blnod  corpuscles,  with  correspcmding  debility  and  exhaustion 
of  the  patient.  Comparatively  little  is  known  alxjut  the  mmlifications 
of  the  bl*HKl-[)laHma,  There  is  an  increase  of  the  tibrin-forniing  ele- 
ments in  acute  cases  of  the  disease,  so  that  the  blootl  dra^n  fi-om 
ttUi*h  fuitientfi  rapidly  c<iagulates  into  the  small  and  contracting  clot 
that  is  characteristic  of  tu'tive  inflammation.  Unless  renal  disease 
should  coexist,  the  alburuin  exhibits  no  change  of  any  api>reciable 
character.  Even  then  the  albuminous  loss  through  the  kidneys  is 
too  small  to  exert  any  notable  effect  u\iini  the  composition  of  the 
plasma.  The  same  thing  is  probably  true  of  the  alkalinity  of  the 
blood — we  are  not  in  a  iM>siHou  to  estimate  ju^eumti^ly  its  changes* 
The  pn^sence  of  oxalic  acid  in  the  blofxl  was  fre*]uently  noted  by 
Garrod,  but  this  should  not  occasion  surprise,  since  oxalic  jwid  may 
be  obtained  by  splitting  up  the  molecule  of  uric  acid,  and  under  cer- 
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tain  circnmstancea  one  of  these  acids  could  not  l>e  jji^^ent  without 
the  coexistence  of  the  other. 

Despite  the  fact  that  uric  acid  is  usually  overabundant  iu  the 
blood  of  gouty  subjects,  there  ai-e  cases  on  record  in  which  the  most 
careful  analysis  has  failed  to  demonstrate  its  presence,  even  though 
the  joints  were  thickly  iucnisted  with  tophi.  Per  confra,  in  eases  of 
cirrhosis  of  the  liver,  gravel,  and  leuka^uiin  the  blocjd  contains  an 
excess  of  uric  acid  without  any  manifestation  of  gouty  sympttjms. 
According  to  Haig,  those  symptoins  are  develoii+^d  not  hy  the  free 
circulation  of  uric  acid  in  the  hlQo<l  eiuTent,  but  by  its  determination 
from  the  blooil  into  the  articular  structures* 


The  VmsE  m  Gout- 

Much  confusion  exists  in  the  writings  of  the  earlier  authors  re- 
garding the  conditiou  of  the  urine  in  gout,  owing  to  faulty  methods 
of  analysis,  ancl  to  the  varial>le  quantity  and  c luality  of  the  uriue  itself 
in  the  different  stages  of  the  disease.  In  order  to  aiTive  at  accurate 
knowledge  the  daily  quantity  of  urine  shouUl  l>e  ascertaiued  for  a 
pericHl  of  several  days  or  weeks;  and  the  amount  of  uric  acid  shotdd 
not  be  estimated  from  the  daily  sum  total,  but  from  eacli  Bi)ccimen 
that  is  voided  at  stilted  intervals  during  the  twenty -four  houi-s.  This 
precaution  is  rendercil  necessary  by  the  fact  that  the  discharge  of 
uric  acid  is  not  iiniform,  but  is  8ul>ject  to  great  and  rapid  variations. 
During  an  acute  attack  of  gout  the  urine  exhil»its  the  ordinary  ehaiv 
acteristics  of  febrile  iirine^t  is  scanty,  high-coloreil,  aciil,  oftpn  in- 
creased in  sj)ecifi(?  gravity,  yet  containing  little  uric  acid*  j\it+^r  the 
attack,  and  duriug  convalescence,  the  urine  becomes  abundant,  of  tk\ 
lighter  color,  and  richer  in  uric  acid.  The  recent  investigations  of 
E.  Pfeiffer  (BerUner  kllniJiche  irorhniArhrify\  KJ,  17,  19,  20,  and  22. 
1892)  agree  in  this  particuhir  witli  the  earlier  oliservationsof  Garrod. 
According  to  Pfeiffer,  the  secretion  of  uric  acitl  is  diminished  in  acute 
gout,  while  it  is  incmased  in  the  chrtmic  forms  of  the  disease  accom- 
panied by  incrustation  of  the  joint-s.  He  in  also  of  the  opinion  that 
while  the  pro<lurtionof  uric  acid  is  not  increased  in  acute  gout,  in  the 
chronic  stage  it  does  show  an  increase.  In  both  foniiH  of  the  disease 
metabolism  is  diminished  and  the  excretion  of  urea  is  also  reduced 
accordingly.  The  analysis  of  Garrml  showed  thiat  in  acute  gcuit»  and 
in  chronic  gout  with  or  without  uratic  deposits,  there  was  a  reduction 
of  uric  acid  in  the  urine  to  a  point  below  the  normal  physiological 
amonut.  ThcHc  observations  have  been  repeated  and  confirmed  by  a 
numl»er  of  chemists. 

On   the  contrary,  however,   Bouchard,  In?corch<?,  and  the  later  i 
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analysts  have  reporteil  an  array  of  canses  in  which  the  quantity  of 
uric  acid,  thcnigh  somewhat  diminiahptl  before  an  atbick  of  iwnite 
gout,  rises  to  the  normal  tigui-e,  or  even  exceeds  it,  during  and  after 
the  attack,  unless  the  kidneys  hud  been  injured  by  chronic  inilaraniiv- 
tion.  Haig  has  reiently  shcjwn  that  tlietje  ai>parently  contradictory 
statements  can  be  reconciled  by  takiug  into  account  tlie  ffict  that  for 
every  individual  the  average  ratio  Imtween  uric  acid  and  urea  in  the 
urine  remains  about  the  same  when  a  long  i>*^riod  of  time  is  taken 
into  couHJ deration.  So  that  it  becomes  necesiiar^'  to  luea^ure  the 
4|uantity  of  urea  as  well  as  <»f  uric  jiciil  that  is  voide*l,  und  to  ascer- 
tain the  quantitative  reliitiou  between  these  two  substances,  in  order  to 
decide  whether  uric  acid  is  really  l>eing  voidtnl  in  excess  at  any  given 
time  in  the  course  of  the  disease.  The  normal  proportion  between 
uric  acid  and  urea  is  about  1 :  'W.  Now,  if  this  proportion  be  dis- 
turbed so  that  the  urine  contains  the  two  substances  in  the  ratio  of, 
say,  1 :  28,  it  can  l>e  asserted  that  uric  acid  is  voided  in  excess,  even 
though  the  sum  totid  of  urate  l)e  less  than  in  healthy  urine.  Since 
tbe  formation  of  urii*  aci<l  is  Jissumed  to  tike  place  at  a  rate  that  is 
uniform  with  that  of  urea,  the  tjuantity  that  is  actually  formed  in  the 
body  may  be  indicated  by  the  amount  of  uiva  that  is  excreted  in  the 
urine ;  consecpieutly ,  the  oscillation  in  the  disehai^e  of  urates  is  due 
to  retention  and  to  subsequent  reactionary  excretion  rather  than  to 
any  considerable  variation  in  production.  Therefore,  gouty  patients 
(whose  kidneys  liave  not  Ijeen  ruined  by  chronic  nephritis)  if  they 
consume  hirge  c|uantities  of  animal  fmxl,  will  excrete  large  amounts 
of  ureii  and  unites;  but,  if  they  become  feeble  and  cachectic,  the 
formation  of  nitrogenous  excreta  will  sink  lielow  the  normal  level. 
And  when  fi*om  any  cause  a  tem|>orary  retention  of  urates  occurs^  it 
will  be  followed  by  a  sufficiently  excessive  discharge  to  even  up  the 
ratio. 

In  this  way,  it  may  be  possible  to  reconcile  some  of  the  apparent 
disagreements  of  observation.  When  normal  urine  is  rich  in  urea,  it 
is  acid,  and  the  blooil  is  also  more  highly  charged  with  acid.  The 
proi>o!"ti*m  of  uric  acid  to  urea  may  then  fall  to  1:35,  or  even  less; 
there  is  appai-eutly  less  uric  acid  in  the  urine  and  in  the  blood. 
But  if  the  amount  of  un^a  be  rt^lnced,  acidity  of  urine  and  blootl  will 
fall,  and  the  urates  will  increase  in  both.  Such  oscilhitions  are  con- 
ditioned by  the  diet,  and  by  the  time  of  the  day.  During  the  day- 
time, the  blood  and  urine  are  rendered  less  acid  by  the  absorption  of 
fooil  from  the  alimentary  canal,  und  they  cjin  therefore  hold  in  solu- 
tion and  can  transport  a  larger  quantity  of  urates.  During  the  fast- 
ing period  of  night,  the  conditions  are  reversed  i  the  blood  and  urine 
become  more  acid  and  are  less  capable  of  carrying  urates. 
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Now  when  by  the  agency  of  disease  a  similar  modification  of  the 
urine  is  effect^dj  the  quantity  of  urates  that  are  voided  ia  correspond- 
ingly modified.  During  an  attack  the  highly  concentrated  acid 
ui'ine  receiver  a  smaller  excretion  of  ui-ates  because  the  over-acidu- 
lated  blood  cannot  transpoH  them  (Garrod).  They  are  retained 
in  the  tissues,  and  remain  there  until  the  subsetjuent  reaction  occurs, 
when  the  now  abundant,  linii»id,  and  alkaline  urine  receives  from  the 
less  acidified  lilnod  the  excc^ss  uf  urates  that  have  l>een  rebiined  in 
the  body  during  the  febrile  paroxysju.  But  if  the  patient  has  been 
a  vigoi-ous  and  voracious  feeder  till  the  time  of  the  attack,  his  urea 
and  uric  acid  may  be  so  abundant  as  to  prevent  the  reduction  of  nitro- 
genous excreta  that  would  have  Ix^en  otherwise  ayi parent.  AYith  re- 
turning health,  he  resumes  his  faulty  habits,  and  very  little,  if  any, 
reduction  can  be  noted  at  any  time  (Bouchanl), 

The  quantity  of  ui'ea  that  is  voided  with  tlio  urine  does  not  ex- 
hibit any  8[>ecial  variation  that  cannot  be  exphiineil  hy  the  change  of 
diet  in  an  acute  attack  of  gout.  Heavy  feeders,  who  indulge  in  animal 
food  till  the  outset  of  the  attack,  show  little  i-eduction  of  urea  imtil 
fever  and  loss  of  a[>i>etite  cause  abstinence  from  the  nitrogenous  ele- 
ments of  f*iod.  In  like  manner,  the  degi*ee  of  appetite  and  of  indul- 
genc4?  during  chronic  gout  determines  the  quantity  of  urea.  Hearty 
eaters  void  the  full  amount,  while  cachectic  patients  and  vegetarians 
yield  onl^^  a  comiiaratively  small  cjuantity. 

The  phoBphati^s  exhil>it  less  agreement  with  the  character  of 
the  diet,  because  they  are  so  lai'gely  the  result  of  metal>oligm  within 
the  tissues.  For  this  reason,  the  quantity  will  vary  according  to 
the  rate  of  disassimilation.  In  young  and  vigorous  jiatients  the  dis- 
charge of  phosphates  may  be  actually  increfised  during  an  attack ; 
but  with  old,  atonic,  and  cachectic  subjects,  there  will  be  a  reduction 
lielow  the  normal  figui^e.  Much  also  depends  upon  the  stiite  of  the 
kidneys  in  the  determination  of  this  matter. 

A  highly  acid  state  of  the  urine  forms  a  common  characteristic 
of  arthritic  subjects.  During  the  st/ite  of  comparative  health  that 
prece<les  or  follows  an  attack^  the  persistent  acidity  of  the  urine  is  a 
notable  fact.  Tins  is  due  to  the  i>reHence  of  the  acid  phosphate  of 
Ho^lium,  a  salt  which,  if  it  should  exist  in  the  blood,  would  intertere 
with  the  solution  and  excretion  of  urates.  On  the  contrary,  the  di- 
sfnlic  li.vdmgen  phospliate  (Na,HPO^)  which  is  the  normal  sodium 
lihoHiihate  of  healthy  blood,  is  an  excellent  solvent  of  urates,  henoe 
the  advantjige  «»f  a  highly  alkaline  state  of  the  circulating  fluids,  en- 
abling them  to  transport  and  to  discliarge  in  a  sohible  state  the  urio- 
acid  salts  with  which  they  come  in  c<mtact.  Sir  W*  RoV)erts  liM 
aho^n  (Lancet,  Jime  18th,  1892)  that  these  salts  normally  exist  in  the 
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fluids  of  the  healthy  body  in  the  form  of  quadri-urates,  which  are 
easily  soluble  and  are  re4wlily  passed  through  the  kiilneys.  But,  in 
the  uratic  deposits  which  infiltrate  the  joints  and  other  structures  of 
the  gouty,  the  urates  are  present  as  bi-urates,  the  nn>st  staVile  and 
insoluble  salta  tliat  are  formed  with  uric  acid.  In  the  ready 
transformation  of  quadri-urates  into  bi-urates,  and  rice  versa^  lies, 
acconling  to  Roberts,  the  exiilanation  of  many  of  the  phenomena  of 
gout.  The  uratic  sediments  that  are  so  fre4iuently  precipitated  from 
the  urine  as  it  cools,  consist  of  tiuadri-uratos  which  are  soluble  at 
the  temperature  of  the  l>ody.  The  crysti\ls  of  uric  acid,  like  grains 
of  red  x>epper,  that  are  deposited  from  highly  acid  urines,  are  liber- 
ate<l  by  the  deconi [position  nf  i)uadri-urate8  tliat  have  lieen  hehl  in 
sohition  at  the  iiornial  temi>erature.  These  ipiadri-urates  are  very 
unstable,  and,  after  tlieir  precipitaticm  fi*om  the  urine  as  it  cools,  they 
break  up  into  uric  acid  and  bi-urates.  Contiiminated  witli  urinoiy 
pigmenti  the  l)i*urat*^8  constitute  the  brick-dust  sediment  that  is  re- 
dissolved  when  the  urine  is  again  he^ited.  The  liberat<.*d  uric  acid 
rapidly  crystallizes  in  various  modifications  of  the  rhombohedral 
form,  and  sometimes  exhibits  a  considerable  deposit  that  is  readily 
distinguished  with  the  microscope  from  the  amorphoiLs  bi-ui*ates  that 
form  the  bulk  of  the  precipitate.  According  to  Koljorts  (Lancet, 
June  25th,  181>2),  this  process  does  not  essentially  iliffer  fr4)m  the  giad- 
ual  liberation  of  uric  acid  that  takes  jdace  slowly  in  all  healtliy  urine 
which  has  l>een  gunrdecl  against  fermentation,  AcI^mI  upon  by  tlie 
water  of  the  urine  the  quadri-umtes  slowly  brerik  up  into  In -urates 
and  fi*ee  uric  acid.  The  l>i-urate  is  immt^diately  retrausformed  by 
double  decomposition  with  acid  sodium  jdiosphate  into  a  quadri- 
urate,  which  is  agaiu  bri>ken  up  by  the  action  of  water;  and  thus  the 
process  goes  on  until  all  the  uric  acid  has  lieen  set  free.  Tlie  pres- 
ence of  pigment^  fr>r  which  urates  manifest  a  strong  affinity,  seems  to 
exert  a  retarding  intlucuce  upon  these  chemical  reactions;  othei-wise, 
there  is  no  apparent  re^ison  why  uric  acid  should  not  Im3  always  pre- 
cipitated within  the  nrinary  passages.  Tlie  failure  of  such  inhiVation 
is  probaldy  one  of  tbe  nn>st  iK>werful  causes  of  the  de^HJsit  of  uric 
acid  and  gravel  that  actually  takes  place  in  the  i"enal  [lelves  and  in 
tlie  bladder,  in  certain  forms  of  arthritisra,  **Tlie  conditions  i>f  the 
uriue  wliit-h  tend  to  jiccelerate  the  prccipifoition  of  uric  acid  are  Iiigh 
acidity,  poverty  in  salines,  low  pigmentation,  and  high  jx^rcentage  of 
uric  acid*  And,  conversely,  the  conditions  that  tend  to  post|tnno 
precipitation  are  de[)resse(1  acidity,  richness  in  saline-s,  richness  in 
pigments,  and  low  percent«ige  of  uric  acid— probably  the  most  impor- 
tant of  these  factors  is  the  grade  of  acitlity"  (KoliertH,  L^utf^^t^ 
Jime  25,  1892,  p.  1,4(H).     It  is  highly  probable  that  wheuorer  simi* 
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lar  conditions  obtain  in  the  blood  and  lympb,  a  similar  reaction  cm 
the  part  of  uric  acid  maj  occur  in  those  fluids  or  in  the  tissues  that 
they  irrigate.  In  the  iiatbological  establishment  of  such  conditions 
cx)nsists  the  initial  process  of  gout. 


Symptomatology  of  Gout. 

Before  x>a^sing  to  the  consideration  of  the  symptoms  of  an  acute 
attack  of  articular  gout,  it  is  important  to  know  its  antecedents;  in  ^ 
a  word,  to  recognize  the  signs  that  characterize  tlie  arthritic  dtathesia* 

By  this  term  is  meant  a  preilispoHition  to  a  certain  class  of  disorders 
and  diseases  that  are  naturally  related  to  each  other.  The  i»redis- 
positiou  is  usually  inherited,  l>ut  it  may  be  also  ac^piii-ed.  Tlie 
signs  of  a  diathetic  tendency  are  not  always  well  marked,  but  in 
many  instances  tlieir  array  is  complete,  and  as  conclusive  as  an 
articular  attack  itself  could  be,  OfteD,  however*  only  one  or  two 
marks  of  the  tendency  are  apparent,  and,  esi^eially  among  children, 
tlie  scattered  evidences  netxl  the  support  of  a  definite  family  history 
in  order  to  render  them  instmctive.  They  sliould  never  be  overlooke^i, 
for'io  many  doul)tful  cases  they  may  furnish  the  clue  to  a  most  sug- 
gestive and  fruitful  line  of  inquiry. 

One  cannot  l>e  too  oftt>n  reminded  of  the  fact  that  the  existenc*e  of 
a  diathetic^  predisi>osition  is  ineomi»atil)le  with  perfect  welldieing. 
The  individual  may  appear  to  be  in  the  enjoyraeut  *jf  bltjoiiiing  health ; 
his  coh»r  is  bigli,  his  flesh  is  firm  and  abundant,  he  is  continually  in 
tlie  receij>t  of  cougratulatious  upon  bis  vigor  of  mind  and  bixly. 
Despite  Jill  this,  a  careful  physical  exaniination  will  never  fail  to  re- 
veal some  de|jarture  from  the  normal  standard  hmg  l>eforo  the  out- 
break of  an  ac^ute  attjick  of  the  disease.  In  many  instances,  where 
the  habits  of  life  and  the  diet  preclude  all  possibility  of  articular 
inflammation,  the  evidences  of  abartieular  or  irregular  gout  may  lie 
discoverable.  It  is  thus  that  among  chiltb'en  the  proof  of  arthritism 
may  be  often  gathereil  from  the  concurrence  of  a  suspicions  family 
history  and  certain  skin  diseases  that  are  not  in  themselves  specially 
significant.  Unless  guided  by  a  characteristics  family  hist^^ry,  it  ia 
often  difficult  to  decide  whether  certain  unlicalthy  manifestations  in 
infancy  should  classify  the  patient  as  arthritie  or  scrofulous. 

Among  the  earliest  manifestations  of  infantile  arthritism  is  the 
frequent  occurrence  of  indigestitm.  The  child  may  he  fat  and  hearty, 
blessed  with  the  l»est  of  appetites,  yet  subject  to  colic  and  constiim- 
tion,  or  looseness  of  the  bowels.  The  face  and  scali*  are  tlisfigured 
by  an  oVistinate  and  iiit^^nsely  painful  eczema.  The  eruption  may  be 
either  dry  or  moist,  and  it  itches  frightfully,  so  that  the  hands  have 
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to  be  tied  in  order  to  prevent  Bcratching.  Yet  there  is  nothing 
patbo^omonic  about  this  eruption.  It  is  its  obstinacy,  its  concur* 
rence  with  other  arthritic  disorders,  and  a  bad  family  history  that 
nerve  to  classify  it  amoni^  the  precui'sory  phenomena  of  arthritism. 

We  are  not  yet  in  a  ixjsitioe  to  diBtiugoish  infallibly  between  the 
two  great  diatheses,  the  arthritic  and  the  scrofulous. 

Besides  eczt»ma,  the  teething  infant  is  prone  to  other  itching 
eruptions.  Urticaria,  erythema,  lichen,  and  various  unclassiJSable 
pruriginous  imtationa  of  the  skin  may  occur  without  any  apparent 
cause.  They  soem  to  be  dependent  upon  an  excessive  sensitiveness 
of  the  eutj^Lueous  tissues  that  iiermits  them  to  experience  morbid 
excitement  from  causes  that  are  insufficient  to  arouse  the  oorresjjond- 
iug  stnicturt^s  in  a  healthy  l>ody. 

In  like  manner  the  mucous  surfaces  of  the  internal  passages  ex- 
hibit si  mihir  irritability.  The  slightest  exfiosure  to  a  draught  or 
ilanip  air  causes  the  patient  to  "take  cold/'  Coryza,  pharyngeal 
ciitarrh,  laryngitis,  laryngismus  stritlulus,  bronchitis  may  follow 
each  other  in  cpiick  succession  or  may  concur  with  alarming  facility. 
But  these  indammations  ai'e  usually  of  short  duration,  and  do  not  dis- 
play the  persistent  tendency  to  tedious  muco*purulent  discharge  that 
characterizes  simihir  aflections  in  a  scrofulous  child.  Insi>ection  of 
the  throat  moi-e  fret[uently  reveals  a  chr*>ui*^  granular  pharyngitis 
rather  than  the  indolent  tonsillar  hy  j^rtrophy  that  belongs  to  scrofula. 

Another  mauifestntion  of  the  gouty  predisposition  is  sometimes 
witnessed  in  tlie  form  of  Ijeadaehe.  This  assumes  the  form  of  i>eriotl- 
ical  and  recurrent  heatla(*he — usually  descril>ed  as  hemicrania  or 
migraine.  It  is  usually  encountered  among  the  children  of  parents 
one  or  both  of  whom  liave  suffered  with  the  Ham*t  malady.  In  one  in- 
stance that  csime  umler  my  olmervation  the  record  of  migraine  could 
be  traced  back,  over  a  line  of  gouty  ancestors,  for  a  [>*>riod  of  four 
hundred  3'ears.  Cases  are  not  uncommon  among  children  of  six  or 
seven  years — sometimes  *4S  early  as  three, — giving  occasion  at  this 
early  age  for  anxiety  regarding  the  possibility  of  tubermlar  menin- 
gitis as  the  exciting  cause  of  the  headache  and  vomiting  tliat  are  so 
violent  and  exhausting.  In  many  instances  these  recurrent  headjiches 
form  the  only  c'lMisjiic'uous  evidence  of  rirthritism  during  early  and 
niiihllo  life,  if  the  habits  of  the  patient  do  not  provoke  the  character- 
istic  articuhir  lesions. 

With  the  approach  of  adtjlesceuce,  it  is  not  an  uncommon  event 
to  experience  bleeding  from  the  nose — occasionally  at  the  time  of 
headache^  or  without  evident  provocation.     Such  hemorrhages  are 

logons  to  the  hemorrhoidal  duxefl  and  the  [mroxysmal  htemoglo- 
mnBB  of  later  life* 
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Al  the  age  at  pobeity  mttacks  of  miionUr  mflAmmatioD  lluit  can-1 
not  be  disliiigiiislied  &om  acute  rheamatiBin  are  not  unuinLaL     Pur- 
purs  scMiiefciiiiea  oocms,  eithar  witb  or  without  the  n^uai  Tisoenil  i 
mxtiaaimt  dirtoiliiiiioefl  timl  acseompaay  uoo-Arthiitic  fornift  of 
dlMHW.     It  i»  at  this  period  of  life  that  the  tendencr  to  eat 
diacnders  which  marked  the  jeans  of  infaney  again  appean^  to  embii-^ 
ter  the  esperience  of  the  adolescent  patient.    ObatiBale  ecseoui  once 
more  attacks  the  folds  of  skin  in  the  flesuree  of  the  UiK^r  joints,  and 
abnot  the  smaller  articnlatioiis  of  the  hautis  aud  feet;  often  exhibit-^ 
ing  a  notable  tendency  to  symmetrical  erufition  uf>on  the  two  halves' 
of  the  body.     Acne  be^ns  its  tedious  coniBe  U[>on  the  temples,  nose, 
cheeks,  and  shoulders.     Sometimes  successive  attacks  of  V    '        f  m 
upon  the  neck  and  liaek.     The  postoles  of  acne  are  fri><|i.  ifaitl 

almost  furoncular  character,  with  indorated  bases  and  an  indolent 
ocmrse  that  is  marked  by  passiTe  congestion  and  a  violaceous  hne. 
These  patients  usually  ha%^e  an  acid  stomach,  constipated  bowels, 
and  a  tendency  to  hemorrhoids  or  to  [jmritns  ani,  especially  in  con* 
nection  with  the  heputic  congestions  that  are  determined  bj  the 
changeable  weather  during  the  spring  and  autumn  of  the  yeiir. 

The  pharyngeal  mucous  membrane  at  this  age  exhibits,  in  a 
aore  pronounced  form  than  in  early  childhood,  tJie  granular  - 

that  is  caused  by  chronic  iuHammation  of  its  follicles  an  r 

mucoos  glands.  A  spasmodic  tendency  is  erident  in  connex^tion  with 
the  brnncliittl  inflammation  that  occurs.  The  patient  whee25e8  and 
t^mghs  with  such  riolence  as  to  suggest  the  onset  of  n^^tlnoa.  Hay 
asthma  sometimes  occurs  during  the  summer  mouths 

The  organs  of  generation  give  evidence  of  partii'j|*aii<m  in  the 
universal  orer-sensitiveness  that  is  so  prominent  a  fe^itnre  of  the 
arthritic  diathesis.  The  menstrual  flux  is  irregular  in  its  ocscur- 
rence^  and  the  young  woman  siifi'ers  ii-ith  delay  in  the  est4d>lishnient 
of  the  flow;  it  may  l>e  either  excessive  or  scanty,  or  it  may  beat- 
tended  with  Hevr»re  lumlKHsacral  i>ain,  HcadiU'he  is  also  a  common 
incident,  either  before  or  after  the  monthly  jieriod;  and  it  assumes 
the  nsiml  characteristics  of  hemicrania. 

The  intellectual  faculties  sometimes  share  in  the  disturbance  at 
this  time;  the  patient  is  irritable,  peevish,  and  depressed.  Young 
men  display  a  similar  exaggeration  of  the  mnotious  in  associatiot) 
with  an  inordinate  irritability  that  takes  the  form  of  pr*>longed  and 
UTH  MirifivrftVile  erections,  with  nocturnal  f^missioTis.  Herf>etic  erajv 
tif)it-4  HI  niK  times  api»ertr  upon  th**  glans  and  i»repuce.  Tlie  urethra  is 
readily  inflamed,  so  that  infection  produces  most  painful  and  persis- 
f  '  iH  of  gonorrhtea.  Even  withfjut  infection,  attacks  of  urethri- 
ti  times  exliibit  a  degree  of  severity  that  ccnuitletely  rivids  the 
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genuiiie  venereal  disease.  Such  forms  of  urethritis  are  liable  to 
freciuetit  relapses,  and  they  often  subside  into  a  chronic  gleet  that 
is  almost  incurable.  This  state  of  things  is  usually  accompanied  by 
an  over-acid  stat-e  of  the  urine  which  is  probably  one  of  the  ^jribcipiil 
cattses  of  the  persistence  of  the  inflammation.  In  arthritic  children 
and  fidolescents,  the  act  of  micturition  is  frequeutly  attended  by 
severe  catting  imin  idoug  the  urethra,  even  when  no  inflammation  is 
present.  This  is  due  to  the  action  of  acid  mine  ui>on  an  inordinately 
sensitive  mucous  mi^mbrane.  So  hypenesthetic  are  certain  individ- 
uals that  a  few  glasses  of  beer,  champiigne,  or  cider  may  suffice  to  de- 
termine a  orethral  crisis,  especially  if  accompanied  by  venereal  ex- 
citement of  any  sort.  The  urine,  in  such  wises,  fre<piently  deposits  a 
sediuietit  of  uriitei^  or  of  uric  a^'id,  on  cooling.  Thii*,  however^  should 
not  \ye  deemed  a  symptom  of  importfince,  unless  associated  with  other 
evidences  of  the  arthritic  diathesis,  or  unless  the  incident  is  often 
rey»eated. 

During  the  period  of  adolescence,  hemlache  is  frequently  e3[i>eri- 
eneed.  Any  little  disorder  of  the  digestive  oi^ans  is  ai>t  to  1>e  ac- 
companied by  an  at  tick  of  migraine;  and  in  many  instances  it  recur« 
without  Jiuy  apparent  cause.  Sometimes  it  assumes  tlie  character  of 
a  dulb  iU-defined  feeling  of  weight  and  pressure  within  the  cranium, 
rendering  the  i»atient  temporarily  iucapalde  of  mental  apt>lieation. 
Sometimes  the  pain  assumes  a  more  distinctly  neuralgic  chanicter. 
The  eye  may  becf>me  intensely  painful,  though  exhibiting  no  evidence 
of  other  disonlcr.  Often  the  sidferer  evporieuces  violent  shmks  of 
shofjting  fmin  that  dart  like  a  Aiinh  from  one  part  of  the  head  to 
another,  constituting  a  local  manifestation  of  a  general  tendency  to 
hnu'iuating  [lains  in  other  organs  and  parts  of  the  body — quite  like 
what  is  so  fretpiently  experiences!  in  tabes  dorsalis. 

Digestive  disorders,  which  were  usually  brief  and  transient  in 
ehildhooil,  oow  become  more  serious  than  formerly.  The  arthritic 
subject  usually  enjoys  a  good  appetite,  and  is  liable  to  overload  his 
stomach.  Fermentation,  acid  emctations,  and  accuraidatiou  of  gas 
in  Hie  alinieut^iry  canal,  now  oc^ur*  Tlie  stomach  Wcomes  distended 
— it  may  finally  be  dilated — and  there  is  a  constant  feeling  of  uneasi- 
ness in  the  epigastric  region.  The  tvct  of  eating  usually  adds  to  the 
distress^  and  may  be  followed  by  painful  irrmliations  into  the  hypo- 
chondria and  iiiti^r8ca[)ular  spat*e.  The  api^Hite  may  be  extinguishe<1, 
or  it  may  exhibit  great  exaggenition  and  jjerversion.  Young  women 
manifest  a  cmving  for  nil  Sf^rts  of  indigestible  and  inedible  articles. 
Oiicn  there  is  a  longing  for  a<^idH,  picklefi,  spices,  and  their  like. 
Sometimes,  esix^cially  when  the  st(»n»ach  is  empty,  then?  in  great 
abdomitiid  pain,  accompanied  by    fetdiugs  of  intense  exkanstioiL 
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Tkitt  YmnHtj  of  pain  differs  from  tiiat  of  colic  or  ordiBArr  oe 
and  is  probably  seated  in  the  symptitLetic  visoeial  pkxiiflQA.    So 
geneiml  does  the  dtstnrbanee  become*  that  distant  ofgafifi  qiet  be  in- 
TolTed  in  the  paroxysm  of  diBtrees.    The  assaeintioii  of  headache  with 
gastralgia,  naosea,  aail  vomitiiig  haa  been  already  noted.     The  beaiii 
alDo  shares  in  the  disorder — exhibiting  didtxtrbanoes  of  the  rhythm  and  ^ 
force  of  its  beat    Tiolent  palpitation,  irregular  and  intermittent 
ptihtation,  with  temporary  dihitation  of  it^  cavities,  ami  feeble  circn- 
hition  of  the  blood  in  the  extremities  and  organs  of  the  body,  are 
comnK>n  consequenees  of  the  irritable  wealmess  that  is  thus  rendered 
a|>parBBt.     Sometimea  an  attack  of  vertigo  adds  to  the  confusion  and 
distreHH  of  the  aofferer*  tboogh  this  comiilication  is  unosnal  before' 
the  latter  half  of  life  is  reached. 

In  mtiuj  instuncen  dysiiei»8ia  spems  to  be  of  gastric  origin,  but  in 
many  others  the  liver  aptjears  to  be  the  principal  seat  of  disorder. 
There  is  a  bitter  taste  in  the  months  especially  on  rising  in  the  morn* 
ing,  A  yellow  fur  befouls  the  tongue ;  the  mouth  is  sticky,  and  the 
breath  may  become  offensive;  the  lM)wels  are  sluggish;  the  mine  is 
high-colored  and  loaded  witli  pigment;  the  skin  becomes  slightly 
jaundiced.  This  array  of  8ymy>t*  >ms  may  |>er8i8t  for  a  long  period  of 
timi%  and  may  disappear  by  gradual  resolution.  But  it  may  l>ecome 
aggravated,  and  \>e  linaUy  accomj»anieiJ  by  evident  enlargement  and 
(i'ndeniesH  of  the  liver.  A  sensation  of  weight  and  dragging  jmin 
ma^^  be  e3tp*>rienced  in  the  right  hvfMH'hondriuro,  At  last  tbe  diffi- 
culty culminates  in  a  **  bilious  attack**  characterized  by  headache, 
bilious  vomiting,  and  sometimes  by  brief  iliarrliii'a,  after  which  the 
patient  feels  greatly  i-elieved.  In  certain  cases,  however,  Uie  phenom- 
ena of  intestinal  dyspepsia  liecome  quite  confirme*!.  The  stomach 
may  not  be  involved,  and  in  such  case  there  is  no  dysjjeptic  disonler 
until  an  hour  or  two  after  eating.  Then  the  abdomen  feels  tense  and 
uneasN  ;  there  is  great  flatulence,  and  gas  escapes  in  considerable 
cjuantity  from  the  anus  or  lingers  in  the  coils  of  the  intestines,  where 
it  intensifies  the  discomfort  of  the  sufferer.  The  fiix'cs  are  usually 
clay -colored,  often  scanty  an<l  consti  pated,  or  passing  off  after  the  fash- 
ion of  a  mihl  diarrho-a.  But  in  many  instances  the  disorder  is  only 
terminate*!  when  its  symptoms  are  merged  in  a  fiill-blown  attack  of 
articular  gout  Sometimes  it  is  possible  for  an  experienced  patient 
thus  to  be  forrtwanied  of  an  approaching  attack  by  the  clay-colored 
stools  and  the  general  disturbance  of  intestinal  digestion,  indicative 
of  retention  of  biliary  excreta  aa  well  as  of  delay  in  the  discharge  of 
urates  tlirough  the  kidneys*  After  the  crisis  of  an  attack  there  is 
usnnlly  an  excess  of  all  these  substances  in  the  fjpces  and  in  the  urine, 
indicating  a  close  connection  between  their  retention  and  the  phe* 
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nomena  of  the  disease.  Thus  it  appears  that  the  dyspepsia  with 
which  these  patientH  suffer,  though  asnaUy  involving  the  stomach 
and  all  below  it  at  the  same  time^  may  sometimes  attac*k  the  stomach 
alone  or  the  liver  and  its  dependencies  alone.  The  victims  of  hepatic 
dysf>epsia  lose  their  apfietite,  and  instinctively  crave  acids,  spices, 
bitters,  coffee,  and  alcoholic  stimulants,  to  aid  in  its  recovery,  though 
such  artificial  i>rc)vc3catives  usually  do  more  harm  than  good.  They 
also  tr>lerate  animal  footl  that  is  deprived  of  fat;  but  they  cannot 
easily  digest  sugai-s,  starches,  or  farinaceous  articles  of  diet. 

Among  the  other  premonit-ory  sy  mi»toms  of  gout  have  l>een  noticed 
a  tendency  to  subconjunctival  congestion  aft^ecting  the  sclerotic  and 
the  conjunctiva  in  the  neigldiorhood  of  the  insertion  of  the  ocuhur 
muscles.  It  is  usually  a  traiiHient  i*heiKimenon,  and  is  sometimes 
noted  among  rheumatic  subjects.  Scnntillant  scntomata  and  hemi- 
anopsia are  also  sometimes  experienced  in  the  form  of  brief  paroxysms 
of  the  disorder.  Griniling  of  the  teeth  during  sleep  occasionally 
bapi)ens  at  any  age,  but  it  is  more  frequent  among  patients  in  later 
life.  Sometimes  their  molara  are  worn  nearly  to  the  gums  by  this 
mode  of  attrition. 

The  depression  of  spirits  that  has  l>een  already  noted  sometimes, 
especially  among  elderly  patients,  rei^'hes  the  level  of  hypochondria^ 
or  even  of  melancholia.  The  whole  charack^  is  temporarily  altered; 
the  busy  leader  of  men  becomes  incapable  of  i-estraining  his  own 
temf>er,  or  of  caring  for  anything  but  the  incidents  of  his  own  wTetched 
health.  He  is  irascible,  unreasonable,  and  sometimes  violent  in  his 
beha%ior.  Witness  the  lives  of  Frederick  the  Great  and  his  father. 
Of  the  hypochondriacal  condition,  the  famous  Lord  Chatham  exhib- 
ited during  his  Ijiter  years  a  most  illustrious  example,  grnphically 
narrated  by  the  historian  Lecky  ("History  of  England  during  the 
Eighteenth  Century,"  Vol.  HI.,  pp.  133-156).  In  certain  cases, 
probably  prcnlisposed  to  mental  derangement,  such  i»eriods  of 
wi'etcheduess  always  precede  an  att«i<'k  of  gout,  and  are  as  invariably 
dissipated  by  the  outbreiik  of  intlammatory  symptoms. 

The  idienomeua  of  lithiasis,  *»f  the  hejmtic  variety  as  well  as  the 
renal,  are  not  uncommon  precumors  of  a  gouty  attack.  Tliey  o<nnir 
after  the  usual  fasliion  t\{  biliary  colics,  accompanied  by  pain  in  the 
stf^mach,  vomiting,  and  jaundice.  Oi'  there  may  lie  excruciating  pain 
^/fdong  the  ureter,  rmliittitig  dowix  the  8i)ermatic  cord»  and  associ- 
ated with  retraction  of  the  testicle,  high-colored  or  bloixly  arine,  and 
^finally  the  dii^icli/irge  of  a  calculus  or  a  ciuantity  of  renal  sand. 

Sometimes  the  respiratory  organs  are  the  chief  seat  of  diRturb- 
Mice,  Violent  6t8  of  sneezing,  followed  by  a  copious  watery  dis- 
charge  from  tlie  eyes  and  nas^d  mucous  membranes,  may  occur  iu 
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paroxygms  of  short  diirution,  counterfeiting*  while  they  last,  the 
eyinptoms  of  hay  fever,  lu  other  caseH  tht^  l>roiiehial  mucous  mem- 
brane bears  the  brirnt  of  the  att^ick,  and  ior  Beveral  hours  at  a  time 
the  patient  diwphiys  the  eharaeteriBtie  phenomena  of  apik^modic 
asthma.  OeeaHionally,  the  te8r>pha^;u8  in  involved  in  a  H|ia8in  of 
brief  duration,  attended  1>y  difficult  and  somewhat  |iainM  de^^lutition 
and  a  general  senso  of  suffocation.  Oastralgie  paroxysms  are  not  iu- 
fi*e*pient,  during  which  the  sense  of  couRtriction  at  the  base  of  the 
thorax  and  the  obstinate  vomiting  and  i»ain  are  not  to  Iw?  distin- 
gnisljed  from  the  agonizing  "gastric  crises*'  of  tal)eB  dorsalis.  Such 
attacks  are  more  frecjuent  in  the  third  decade  of  life  than  at  an 
earlier  age. 

It  miglit  U-  anticipated  that  with  such  an  enormous  list  of  premon- 
itory disorders  the  general  health  of  an  arthritic  subject  must  suffer 
severely.  On  the  contrary,  however,  the  individual  usually  retains 
the  appearance  of  vigorous  health.  The  patients  are  few  who  present 
at  the  same  time  any  considerable  numiier  of  the  alK)ve-mentioned 
tUsturl)ancos  of  function.  Sometimes  it  is  time  that  in  the  same 
person  are  united  many  of  the  phenomena  that  are  characteristic  of 
the  arthritic  diatht^sis;  but  in  numerous  cases  it  is  necessiiry  to  seek 
in  the  family  history  and  habits  of  the  individual  an  exjdanation  of 
the  rare  and  trifling  disorders  that  precede  and  advertise  the  advent 
of  an  attack  of  gf>ut.  The  future  patient  is  fat  and  fresh  looking, 
frequently  athletic  and  muscular.  During  the  third  decade  of  life 
tlie  hair  frequently  begins  to  whiten  and  to  fall ;  though  in  many 
instances  it  remains  luxuriantly  abundant  t<»  th<*  last.  Dandruff  often 
appears  upon  the  scalp,  on  the  chin,  and  occasionally  among  the 
pectoral  hairs  upon  the  sternal  surface  of  the  thorax.  The  pustula- 
tion  of  acne  often  deforms  the  adolescent  visage,  and  a  suspicion  of 
eczema  may  be  sometimes  detected  in  the  fuiTow  behind  the  ear  or 
at  the  base  of  the  ala  nasi.  Perspiration  flows  at  the  slightest  provo- 
cation, and  thert'  is  an  uncomfortable  sensitiveness  to  draughts  of 
chilly  air.  In  the  folds  of  skin  under  the  lu'easts,  in  the  groins,  and 
around  tlje  arms,  inti^rtrigo  is  not  uncommon.  Urticaria  friniuently 
apf)ears,  and  herpetic  eruptions  break  out  ui>on  the  prej^uce  and 
glaus;  varicm-ele,  hemorrhoids,  and  varicose  veins  become  annoy- 
ingly  pn>minent,  and  are  frequently  associated  with  acid  dyspei>sia, 
constipation,  headache,  and  vertigo.  The  urine  is  either  copious 
and  charge<l  with  unites,  or  it  maybe  scanty,  high-colored,  and  acid. 
From  time  to  time  the  i*espiration  is  disturbed  hy  an  attack  of  spas- 
modic breatliing,  and  the  heart  is  often  palpitating,  irregular,  and 
feel>le  in  its  action.  Sometimes,  instead  of  a  fair  complexion,  blond 
hair,  and  corj^ulent  figure,  the  patient  presents  the  characteristios  of 
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the  bilious  temperament,  Uarftli  features,  a  dark  comi>lexioii,  and  an 
uDgoIiir  frame.  In  such  eases  eonstipatioti,  licmorrlioids,  bilious 
derangement,  and  melancholia  have  been  thought  to  bo  more  con- 
spicuous than  among  those  of  a  florid  type;  Imt  it  is  probable  that 
the  predominance  of  certain  symptoms  is  controlled  by  the  diet» 
habits,  and  conditions  of  life  jts  much  as  by  the  original  constitntidn 
of  the  body.  Thus  it  is  a  matter  of  common  rcmnrk  that  dysjiejitic 
symptoms  are  most  conspicuous  in  the  artliritic  rich  who  overfeed 
themselves  ami  lie  in  the  laj)  of  luxury.  They  suflTor  witJi  congestive 
headaches,  epi.staxis,  or  bleeding  piles;  seem  very  ill  for  a  abort 
time,  anti  then  <[uickly  recover  their  onlinai'^*  vigorous  beailtlt,  which 
persists  until  the  next  paroxym,  or  until  the  precursory  ailmentii  are 
replaced  l»y  an  attack  of  genuine  gout.  Among  the  nervous  and  ilU 
nourished  subjects  of  arthritism,  headache,  insomnia,  and  neuralgia 
are  the  fretpient  signs  of  the  diathesis.  Their  dyspepsia  is  of  the 
ner\'ous  variety— it  is  less  severe,  but  more  |jersistent  than  the  corre- 
sponding form  of  indigestion  th<it  exists  among  vigorous  and  robust 
individuals.  They  suflFer  with  functional  disturbances  of  the  heart, 
and  with  bronchitis  that  is  often  accomi»anied  by  wp/tsniotlic  di« orders 
of  respiration.  When,  at  last,  the  acute  attack  of  gout  is  develoiiod» 
it  is  not  so  sudden,  or  so  violent,  or  so  brief  as  when  it  appears  in  a 
plethoric  subject.  Its  coui'se,  also,  is  UHUally  more  prolonge<l ;  i*e- 
covery  is  loss  rapid  and  perfect ;  and  there  is  greater  danger  of  the 
establishment  of  permanent  liisability.  The  whole  course  of  events 
is  tHintrolled  by  the  original  constitution  ftud  temperament  of  the 
patient.  The  most  notable  symptoms  are  famishetl  by  the  weak- 
est organs  of  the  body,  and  consist  chiefly  in  an  exaggeration  of 
functional  ilefects  which  in  ordinary  health  are  present  but  not 
obtrusive. 

Frcmi  this  array  of  plicnomena  it  is  evident  that  the  precursiiry 
symptoms  (»f  gout  may  involve  a  disturbance  of  every  *»rgau  and 
function  of  the  body.  Liong  before  the  final  exph»sion,  the  artlmtic 
aubjeet  hjis  had  much  exi>erience  <»f  ill-henlth.  The  yianjxystaal 
character  of  these  episodes,  their  brevity,  and  tlie  temix>rar\  relief 
that  they  aflfonl,  sen-e  to  indicate  their  kinship  to  the  nm\  articular 
attack  of  gout  It  is  their  existence  iind  tlieir  perwisU^nt  recurrence 
tliat  indicate  the  arthritic  diathewis,  even  though,  by  reason  of  whc»Ie^ 
some  living,  they  may  never  culmiruite  in  the  acute  disease.  Recog- 
nition of  their  presence  and  significance  in  of  the  highest  importance, 
since  upon  such  early  and  intelligent  dirignoHiB  in  WiHeil  the  whole 
art  of  prophylaxis  and  of  physical  education  during  the  early  years 
uf  iilu. 
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Stmptomb  of  Acute  Gout. 


The  onset  of  an  attack  oocxub  in  no  uniform  fashioiL  Sometiines 
ii  conies  on  endclenly,  in  tlie  midst  of  perfect  health,  and  the  patient 
ifi  vraked  in  the  middle  of  the  night  by  a  terrific  jmin  in  the  foot 
KfjfuetimeH,  after  the  occurrence  of  variom*  premonit<^>ry  ^ymptoii 
AH  abr>ve  deiicril^ed,  all  [»ain  and  nneastueas  cease;  there  is  {perfect 
relief  from  suffering;  the  spirits  risc^  and  I  become  buoyant;  anexalti* 
tion  of  function  is  erident  in  every  organ  of  the  botly.  But  this  is 
only  a  deceitful  lull  in  the  storm,  and  after  a  few  hoor^  of  comfort, 
itie  attack  is  ushered  in  as  usual  with  an  agoni^ng  nocturnal  par- 
oxyam.  With  certain  patients  this  mode  of  attack  is  uniformly  ex- 
pedMoed  with  every  recurrence  of  the  disease.  In  other  instances, 
however,  the  premonitory  symptoms  i^rsist  for  a  long  time,  and 
increase  in  severity  until  the  very  moment  of  the  articulai*  piirt^xysm. 

In  many  cases  the  future  localization  of  the  disease  is  predicted 
by  antecedent  pains  of  a  rheumatic  character  that  hover  around  the 
joints,  especially  in  the  lower  extremities.  Sometimes  they  are  as- 
sociated with  slight  articular  swelling  that  suggests  the  imminence 
of  an  attack  of  rheumatism.  Still  more  emphatic  is  the  appearance 
of  turgescent  veins  in  the  leg,  premonitory  of  the  swollen  veins  that 
are  Ut  \H^  found  in  the  neighborhoml  of  an  acutely  iuflamed  gouty 
joint*  Among  certain  patients,  the  attack  is  immctliately  preceded 
by  a  feeling  of  profound  prostration  and  universal  exhaustion.  This 
experience  is  often  a  consecpience  of  some  foiTii  of  physical  or  mental 
over-exertion.  Thus,  it  may  follow  excessive  fatigue  after  a  long 
walk,  n  dntjauch,  a  venereal  extravagance,  or  an  intellectual  effort  of 
unuHual  dtn*atinn  and  intensity.  Tin-  jiutient  seeks  his  couch  in  a 
condition  uf  fr^verisli  lassitude  very  similar  to  tliat  of  influenza,  and 
before  morning  the  groat  toe  is  violently  inflamed, 

lint,  hcjwevcr  advertised  and  foreslKulownl,  the  acnt*^  attack  is 
markf'/t  by  a  piiroxysm  of  painful  inHaiumation  that  has  no  parallel 
in  other  diseases.  It  is  usually  in  the  middle  of  the  night,  Ijetween 
tlu'  hours  of  twelve  and  two,  that  the  patit^nt  is  waked  by  a  horrible 
pain  in  the  arch  of  his  foot*  or  at  the  !)ase  of  the  grent  toe.  He 
moves  and  twists  and  turns;  he  draws  up  his  leg,  and  then  pushes 
it  out  again;  he  tries  every  possible  change  of  position;  but  in  vain. 
The  pain  will  not  cease.  At  first,  it  seems  like  that  of  a  sprain  or  a 
bruise,  ami  the  mind  calls  up  all  the  incidents  of  the  precesding  tlay 
in  search  of  some  accidentid  cause  for  such  ilistress.  As  the  hours 
roll  on,  the  agony  increases;  it  is  a  biting,  t^mring,  crushing  pain, 
as  if  the  memlior  were  being  rent  by  the  teeth  of  a  tiger,  or  were 
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[>wlj  yielding  to  the  compression  of  a  vise.  The  sufferings  are  in- 
"creaseil  by  recnixent  spasmodic  mnscnlar  contractions  that  shake 
the  limb.  The  weight  o£  the  bed-clothes  is  intolerable,  and  every 
movement  of  the  bed  itself  is  miendurable.  Besides  pain  there  are 
r<Hlnoss,  heat,  and  swelling  in  the  affected  part.  A  universal  fever 
bums  the  patient;  all  the  claHsical  symptoms  of  acute  ioriuuiKiJititm 
are  present, 

Foiiunately,  however,  the  paroxysm  is  u^t  inttTRiiujililc.  Tnwanl 
three  or  four  u'chx-k  in  the  uif»rning  a  gradual  subj^idcuce  of  the  pain 
begins.  Slowly  the  fever  yiekis;  a  gentle  moisturo  l>edew8  the  fore- 
lieud;  sleep  comes  at  last,  aud  with  it  some  degree  of  imperfect  re- 
pose. When,  at  a  late  hour  of  the  morning,  the  [witieut  awakes,  his 
foot  is  lame  and  tender,  and  the  great-toe  joint  is  swelled  and  red. 
Still,  the  day  may  be  passed  in  comparative  comfort;  but  as  evening 
retunjs  the  paroxysm  is  renewed,  though  usually  with  a  degree  of 
severity  that  does  not  quite  equal  that  of  the  previous  night.  It 
reaches  its  height  soon  after  midiiiglit,  and  then  subnides  again  at 
the  approach  of  morning.  In  this  way  v^dth  gradually  decreasing 
intensity  the  successive  paroxysms  follow  each  other  for  several  days 
—perhaps  for  an  eutire  week.  Little  by  little  the  swelling  disa|> 
pearw;  fever  ceases  its  manifestations;  appetite  returns;  and  in  a  few 
days  the  patient  is  restored  to  his  usual  health* 

Briefly  ntatetl,  such  is  the  courae  of  typical,  acute  articular  gout, 
iuvolving  the  metiitarsal  joint  of  the  great  toe.  llevie\^TJig  the  indi- 
vidual symptoms,  it  is  evident  that  pain  is  the  first  and  moat  con- 
spicuous phenomenon.  It  ushers  in  the  attack,  and  is  intolerable  before 
the  ai>i>earanco  of  redness  and  swelling.  It  is  felt  not  so  much  in  the 
joint  between  the  Ixines,  as  in  tlie  phalanges  themselves — es|^>ecitilly 
up<:»n  the  lateral  borders.  lu  many  res|>ects  it  resembles  the  throb- 
bittg.  lancinating  pain  tjf  a  whitlow.  It  differs  from  the  pain  of  acute 
rheumatism  by  its  continuity  and  its  independence  of  movement  and 
j)n*-BSim:%  wht^rcas  |wiin  at  the  beginning  of  a  rheumatic  attack  is  ag- 
gravat^nl  by  mntiou  juid  flexure  of  th**  joint.  S<inictimes,  even  among 
vigorous  subjects,  the  suffering  is  ciuite  endurable ;  but  usually  wonls 
fail  to  indicate  the  agony  of  the  patient.  In  cei-tain  crises  the  feeling 
is  like  that  of  a  d isU Mention ;  in  others  tlie  toe  aches  as  if  it  liad  lieen 
li>ng  immersed  in  ice-water,  or  there  are  sensations  as  if  melted  lead 
or  lioiling  oil  were  trickling  down  the  calf  of  the  leg.  These  are  sub- 
jective sensations  which  are  not  i>ro\  oked  by  any  form  of  conta^'t  with 
the  limb.  .  If  the  joint  be  touched  or  rubbed  or  moved*  the  only  feej- 
ii  "fill  is  that  of  intt?nse  pain  that  radiates  from  the  joint  through 

tr  '  member.     Tlie  i)erceptions  of  heat,  cold,  and  contact  are 

alt  mt  r^ed  into  one  common  distress. 
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Swelliiig  is  another  of  the  conspicuous  phenomena  of  the  attack. 
Even  before  its  inv^ision,  the  supei-ficial  veins  of  the  limb  become 
enlarged,  and  with  the  outbreak  of  the  paroxysm  the  joint  which  is 
its  seat  is  surrounded  by  a  network  of  turgid  and  somewhat  varicose 
vessels.  Tlie  skin  assumes  a  purple  hue,  and  grows  rapidly  (edema- 
tous. The  C4ivit3^  of  the  joint,  the  neighlx>riug  buisii;  and  tendinous 
sheaths  are  also  tilled  with  a  serous  exudation  which  adds  to  the 
swelling  and  tension  of  tlie  i»art.  Even  the  periustiHim  in  the  viciiiitx 
of  the  articulation  shares  in  the  univei^sal  iufiltratiou*  From  the  toe 
the  swelling  extends,  in  the  severest  cases,  over  the  upper  surface  of 
tlie  foot,  sometimes  as  far  as  tlio  ankle  itself.  This  is  eHjieciaUy  tnie 
of  cases  in  which  the  sheaths  t^f  the  large  tend(*ns  are  involved:  the 
oedema  occui^ies  the  dorsal  and  the  plantar  regions,  and  sometimes  is 
so  great  as  to  cause  a  sort  of  fictitious  11  actuation  along  the  line  of 
the  metatarso-phalangeal  articulations.  But,  ordinarily,  the  swelling 
is  restricted  to  the  immediate  territory  of  the  affected  joint. 

Pain  and  swelling  are  always  associated  in  gouty  inflanimation, 
but  their  incidence  is  not  always  simultaneous.  Sometimes  the  joint 
Ijegins  to  enlarge  betoi-e  it  is  j^ainful ;  in  other  instances  [min  is  ex- 
j>erienced  for  a  considerable  time  before  the  appearance  of  sweDing. 
In  this  res|»ect,  the  parallel  with  rheumatism  is  very  close.  In  cer- 
tain cases  there  is  considerable  reduction  of  suffering  as  soon  as  the 
joint  begins  to  swell. 

Another  prominent  characteristic  of  acute  gout  consists  in  the  red- 
ness of  the  affected  joint.  The  integument  is  of  a  dark  red  or  purplo 
colur  that  is  much  more  lironimiiceil  than  the  coloration  of  rheumatic 
swelling.  In  severe  cases  of  rheumatism  there  is  a  rather  insignifi- 
cant injection  of  the  skin  about  the  joint  and  over  the  sheaths  of  the 
large  tendons;  usually,  there  is  very  little  change  of  hue  ujiou  the 
swollen  surfaces.  But  in  acute  gout  the  swelling  appt^ars  tense,  and^ 
the  skin  is  red  and  shining,  as  if  an  aliscess  were  al*out  to  bit 
tlirougli  its  surface.  Pressure  causes  the  bright  color  to  disappear" 
for  a  moment,  biit  it  immediately  returns  tm  soon  as  the  lii^ger  is  i-e- 
moved,  and  with  it  comes  an  aggravation  of  pain*  Qiiite  often  the 
formation  of  an  mIisckss  is  still  further  counterfeited  by  a  deei>er  red- 
ness  and  greater  degree  of  swelling  upon  the  lateral  surfaces  of  the 
great  toe.  The  extent  of  cutaneous  discoloration  is  conterminous 
with  tlie  swelling  in  severe  cases,  and  its  intensity  corresponds  with 
the  severity  of  the  attJick.  But  in  old  chronic  cases  therp  is  usually 
very  little  color,  tliough  there  may  be  great  and  persistent  cedema. 

Unlike  the  ons^t  of  pain,  the  color  of  the  inflamed  part  does. not 
reach  it«  maximum  at  the  beginning  of  the  attack.  It  tirst  shows 
itself  at  the  crisis  tif  the  initial  paroxysm,  and  only  reaches  its  great- 
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I  est  brilliancy  during  the  second  night.  After  the  first  twenty-four 
hours  the  bright  tints  are  transformed  into  a  violet  purple  hue,  which 
gratlually  fades  as  the  nocturnal  paroxysms  diniiniah  in  severity. 

The  temperature  of  the  inflamed  point  rises  from  two  to  four  or 
five  degrees  Fahr.  duiing  the  attack.     Thus  it  is  evident  that  all  the 

I  classical  symptoms  uf  genuine  infiammation  are  exhibited  in  the 
affected  part*  Another  evidence  of  lv)cal  cutaneous  intiammation  is 
afforded  by  the  exfoliation  of  the  cuticle  that  foUowa  the  subsidence 
of  acute  symptoms.  The  scarf-skin  peels  off  in  flakes,  and  the  process, 
which  is  accompanied  hy  considerable  itching,  is  sometimes  pro- 
longed for  more  than  a  week. 

The  fever  that  prevails  during  the  attack  does  not  always  corre- 
spond \iith  the  local  symptoms.  The  pulse  often  fails  to  reach  one 
hundred  heata  in  a  minute,  and  the  fever-heat  seldom  rises  so  high 
as  Kl'i   or  103''  F.     Excessive  temi^eratui^e  and  a  rapid  pulse  are  the 

I  exception  rather  than  the  rule,  Pi'obably  the  most  constant  of  the 
febrile  symptoms  is  the  gastric  disorder  that  is  associated  with  the 
attack.  The  breath  is  very  offensive;  the  tongue  is  large  and  flabliy, 
and  is  covereil  with  a  thick  yeUowish  emit ;  there  is  an  utter  disgust 
for  fixxl,  but  thirst  is  intense;  there  is  a  bitter  taste  in  the  mouth; 
acid  eructatiims  and  hiccough  are  very  commonly  experienced.  Vomits 
ing  seldom  occurs,  but  the  bowels  are  constipated.  There  is  consid- 
erable tenderness  on  pressure  over  the  epigastrium,  and  the  liver  is 
somewhat  prominent  l>elow  the  ribs,  unless  pushed  upward  by  intes- 
tinal flatus. 

During  the  acute  paroxysm  the  urine  presents  the  ordinary  char- 
acteristics of  febrile  urine;  it  is  scanty,  high-colored,  but  does  not 
contain  bile-pigment.  Usually  it  contains  urates  and  uric  acid  in 
considerable  ([uantitj',  though  the  amount  is  generally  less  than  is 
discharged  during  the  intf^rmissions.  Sometimes,  when  the  attack  is 
severe,  there  may  l>e  a  trace  of  albumin  in  the  urine,  but  this  is  a 
transient  febrile  phenomenon,  and  it  disappears  in  tlie  course  of  a 
few  days  withont  tlamage  to  the  kidneys.  As  the  attacks  decline, 
the  secretion  of  urine  liecomea  more  j)rofuse,  and  sometimes  assumes 
for  a  few  days  the  character  of  a  veritable  polj  uria. 

Convalescence  in  the  case  of  a  young  and  \igorou8  subject, 
especially  after  a  first  attack,  is  usually  rapid  and  leads  to  perfect 
lecoTsry,  The  inflamed  joints  exhibit  their  original  flexibility,  with- 
out any  trace  of  swelling  or  other  impediment  to  motion.  In  many 
instances  the  geneml  health  is  greatly  improved,  and  various  ailments 
that  have  been  mentioned  among  the  forerunners  of  an  attack  of  gout 
are  now  eompIetel>  ndievod. 

But,  on  the  other  hand,  there  are  patients  who  are  less  fortunate. 
Vol,  U,-$4 
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(Edema  sometimes  iiersists  for  n  long  period  after  the  disappettrauoe 
of  other  iufliixamatory  8ymx>tomB-  In  other  cases,  though  there  be 
no  swelling  nor  mineral  defiosit,  the  joint  remains  stiflened,  and 
inordinately  sensitive  to  changes  of  temiu-rature.  Many  individuals 
even  after  a  brief  attttck  are  greatly  debilitated,  as  if  they  had  been 
ill  for  weeks  or  months.  Sometimes  there  is  considerable  emaciation, 
and  the  muscles  on  the  prr^ximal  side  of  the  affected  joint  may  undergo 
atrox>hy,  just  as  they  may  dwindle  after  a  severe  attack  of  rheuma- 
tism, or  after  a  traumatic  inlhimmation  of  a  joint  In  a  certain  uum- 
lH*r  of  cases,  the  attack  degenerates  into  chrt»nic  gnnt;  the  joints 
remain  permanently  enlarged,  and  a  uratic  deposit  rapidly  makes  ita 
api>earance  in  the  peri -articular  tissues. 

The  tendency  to  locab/ation  in  the  great  toe  is  one  of  the  moat 
notable  facts  in  connection  with  the  first  attack  of  acute  gout.  GaiTod 
was  of  the  opinion  that  not  more  than  five  per  cent,  of  cases  escaped 
without  an  initial  inflammation  of  the  joints  of  the  great  toe.  Of 
forty  cases  reported  by  Braun,  there  were  only  two  in  which  the 
infiammation  did  not  Ijegin  in  the  toe  or  in  the  metatarsal  region. 
Scudamore  collected  a  total  of  five  huncb'ed  and  sixteen  cases,  in 
which  the  joint  of  the  great  toe  was  attacked  in  three  hundred  and 
seventy-three  instances,  while  Vioth  toes  were  simultaneously  inflamed 
in  twenty-seven  cases.  Occasionally,  however,  any  one  or  all  of  the 
principal  joints  may  be  involved,  while  the  great  toe  escajies  entirely. 
In  such  cases,  however,  it  is  sometimes  possible  to  identify  a  cause 
for  such  an  irregidar  localization :  the  occurrence  of  a  previous  injury, 
a  sprain,  a  bruise,  an  unusual  degree  of  exercise  in  walking,  may  de- 
termine  the  outbreak  of  infianimation  in  the  ankle,  the  knee,  the  wrist, 
or  the  elbow.  Thus,  an  elderly  prelate  of  my  ac<pniint4ince,  finding 
himself  at  an  out*of-the-way  station  in  the  country,  without  means 
of  conveyance,  was  obliged  to  walk  for  several  milcH  to  the  church 
where  he  w^as  ta  officiate.  An  attack  of  goat  in  the  knee-joints  fol- 
lowed this  unusual  exertion.  In  this  re8[)ect,  the  manifestation  of 
gout  sometimes  follows  the  same  course  that  has  been  often  obsei-ved 
in  the  localization  of  articular  rheumatism  and  of  syphilis.  Occa- 
sionally, after  a  general  shoc*k  or  injury,  such  tis  may  lie  produced  by 
a  fall  or  a  concussion,  the  localization  of  an  attack  of  gout  is  wndely 
diffused,  antl  many  of  the  joints  are  simulbineously  inflamed.  In 
such  cases  it  may  be  very  difficult  to  distingidsh  the  case  from  an 
attack  of  rheumatism,  but  in  the  majority  of  instances  it  will  be 
found*  on  careful  inquiry,  that  the  patient  had  suft'ered  with  one  or 
more  prerious  attacks  in  which  the  great  toe  alone,  or  in  association 
with  other  joints,  had  been  involved. 

The  manner  in  which  an  attack  of  gout  is  localized  upon  one  or 
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upon  several  joints  is  not  witliout  iiuportance  in  its  relatioo  to  the 
pfTOgnosis.  When  one  articulation  alone  in  attacked,  and  when  the 
severity  <>f  the  paroxysms  in  threat  and  sharply  defined,  the  course  of 
the  disease  is  much  more  rai>id,  and  recovery  is  more  complete  than 
when  several  joints  are  tardily  involved-  The  intensity  of  the  suffer- 
ing that  is  experienced  varies  much  according  to  the  temi>erament  of 
the  individual.  Nervous  and  excitable  patients  suffer  more  than 
those  who  are  dull  and  phlegmatic.  Recurrent  attacks  also  serve  to 
reduce  the  |3ower  of  reaction,  so  that  with  return  of  the  disease  the 
onset  is  less  acute,  and  the  pain  is  less  severe.  IJut,  even  among  the 
victims  of  chronic  gout,  it  is  not  unusual  to  witness  the  occasional 
rt>cnrrenoe  of  an  acute  attack  that  is  marked  by  a  considerable  por- 
tion of  the  vivacity  of  the  original  paroxysms* 


Symptoms  of  Cheokio  Gout. 

The  progressively  invasi%*e  character  of  gout  has  lieen  already 
indicated.  In  typical  cases  of  the  uncomplicated  disease,  its  first 
onst^t  is  experienced  during  the  early  years  of  the  fourth  decade  of 
*  life.  Either  with  or  without  characteristic  prodromes,  it  breaks  out 
suddenly  with  a  violent  nocturnal  paroxysm  that  is  rejieated  every 
night  with  declining  severity  for  five  or  six  times  in  succession,  and 
at  the  end  of  ten  days  recovery  is  complete.  O004I  health  may  l>e 
then  enjoyed  for  many  months,  perhaps  for  a  number  of  years*  But 
a  tendency  to  recmTenco  is  usually  evident ;  the  attac*ks  are  repeated 
with  the  return  of  spring  and  autumn ;  tliey  become  less  sevei'e,  long- 
er in  duration,  and  more  freipiently  renewed.  Instead  of  Ijeing 
restricted  to  the  gi^^at  toe,  the  cedema  involves  the  arch  of  the  foot, 
and  persists  long  after  the  subsidence  of  inflammation.  Both  feet 
become  im'olve<l,  and  all  their  joints  are  invaded  by  the  progress  of 
tlie  miihuly.  Then  the  ankles  and  the  knees  are  attacked,  and  sonie- 
times  the  fingers,  wrists,  elbows,  and  even  the  spinal  articidations 
are  infiltrateil  and  inflamed.  It  is  unusual  to  find  more  than  two  or 
three  joints  at  oucb  in  a  state  of  active  inflammation;  but  the  course 
of  the  disease  is  steadily  pi-ogressive,  advancing  from  the  smaller 
joints  to  the  larger,  returning  often  upon  itself,  its  if  unwilling  to  quit 
tlie  scene  of  initial  disorder,  but  in  the  long  run  invading  an  ever- 
widening  t«3rritory,  and  ai>proarIiing  the  internal  organs  and  impor- 
tant viscera  of  the  body.  Especially  after  middle  life  is  it  apparent 
tliat  every  exacerl)ation  of  the  discjise  leaves  the  patient  weaker  and 
less  rapalile  of  withstanding  its  inroads;  he  has  become  the  victim  of 
chronic  gout» 

Such  is  the  usual  course  of  evolution  by  which  acute  and  sthenic 
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gout  passes  insensiWy  into  the  chronic  form  of  the  disease.  But  in 
many  instances,  especially  among  old  people  and  among  the  descen- 
dants of  a  K<^>utY  uneeHtry,  the  acute  stages  of  the  disease  are  not  mani- 
fested, and  from  the  first  it  exhibits  the  subacute  and  lingering  pi-o- 
oesses  that  are  characteristic  of  its  chronic  form.  A  considerable 
numl^er  of  elderly  people  find  their  joiut*^  gradually  stiffened  and 
hampered  by  the  accnmulatiun  of  urates  in  the  articular  tissues, 
without  ever  having  exi>erienced  any  of  the  painful  inflammatory 
symi^toms  above  described.  Women  after  the  menoj^ause,  and  the 
debilitated  scions  of  gouty  families  are  not  iufreciuently  victims  of 
this  iusidious  variety  of  gouty  arthritis,  rendering  evident  the  fact 
that  the  chuical  forms  of  the  disease  are  dei)endent  uiion  the  cousti- 
tutional  cliaracteristics  of  the  iudindual  rather  than  ui>on  the  intrin- 
sic nature  of  the  malady  itself.  Keeping  in  mind  this  peculiarity,  it 
will  lie  impossiljle  to  fall  into  the  eiTor  of  Hupposing  that  mere  dura- 
tion of  time  and  frequent  recurreuee  of  the  attacks  are  sufficient  to 
confer  upon  the  disease  the  character  of  chronicity*  Many  an  athletic 
subject  has  reached  a  vigorous  old  age  without  a  single  experience  of 
chnjuic  gout,  tliough  he  may  have  had  numei'otis  acute  attacks  x)eri- 
odically  recurring  during  the  course  of  a  long  lifetime. 

Two  i>rincipid  factoi^s  combine  to  constitute  wdiat  in  coiTectly 
termed  chronic  gout:  the  existence  of  a  profound  cachexia,  and  the 
estalilishment  of  permanent  disability  through  infiltration  of  the  joints 
and  peri-artitnilar  ntructures  \vith  uratic  salts.  In  acute  gout  recovery 
aftcT  an  attnck  is  perfect;  the  ali'ected  joints  are  soon  cai>able  of  their 
ordinary  movements,  and  the  general  health  is  often  better  than  ever. 
But  when  the  disease  is  chronic,  there  is  no  such  elastic  rebound ; 
after  every  exacerbation  the  patient  is  left  enfeebled,  exhausted  in 
mind  and  body,  and  more  than  ever  predisposed  to  morbid  function 
of  his  locomotive  and  nutritive  organs.  Despite  the  comparatively 
trifling  severity  of  tlie  m-tive  crines^  they  are  more  persistent  and 
more  injurious  than  the  acutely  painful  attacks.  (Edema  liecomes 
more  extensive,  aud  its  duration  increases  until  it  fiually  assumes  a 
permanent  character.  There  in  Ions  of  appetite^  coutiuuous  iudiges-  ' 
tion,  intellectual  t-orpor,  and  an  increasing  somnolence.  With  the 
progressive  destruction  of  the  articulations  of  the  lower  extremities 
the  patient  loses  the  power  of  walking,  and  exercise  gi-ows  more  diffi- 
cult. This  enforced  confinement  reacts  prejudicially  upon  digestion^ 
and  a  ricionn  ciirle  is  sotm  established,  to  the  utter  niln  of  the 
health.  Visceral  complications  supervene;  the  kidneys  and  the 
organs  of  circulation  give  way ;  and  death  results  from  toxaemia  and 
exhaustion. 

In  the  study  of  chronic  gout  it  is,  therefore^  necessary  to  regard 
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particularly  the  H'o  principal  elements  of  the  diseiu^e.  They  may 
be,  in  many  instaneeB,  most  intimately  suisociated;  bnt  in  many  other 
cases  they  may  be  quite  loosely  oouneeteil.     In  the  majority  of  yia- 

I  tieiits  who  poiaseas  a  vigorotin  conHtitutiun,  the  transformation  of  acute 
gout  into  the  rhronic  malady  is  marked  l»y  a  iiredomiuHni'e  of  articular 
phenomena.  The  joints  become  extensively  inliltrated  and  disor- 
ganized without  any  great  deterioration  of  the  general  health.  But 
in  a  considerable  number  of  patients,  esi>ecially  among  those  who  have 
inherited  the  arthritic  iliathesis,  there  may  be  ext'ensive  visceral  dis- 

^Base  and  continuous  ill-healtli  without  any  very  notable  destiniction 
or  defomiity  of  the  articular  structure.s.  Among  the  older  authoi's 
this  variety  was  know*n  liB  atnnic  or  asthenic  gout* 

P?issing  now  t*)  a  consideration  f>f  that  variety  of  chronic  gout  in 
whicli  the  articular  changes  form  the  most  prfvminent  features  of  the 
disease,  it  is  to  bo  observed  that  a  jK^riodical  recrudescence  of  tlie 
symptoms  is  still  apparent.  The  attacks  are  recurrent,  but  they  are 
less  \iolent  than  formerly.  There  is  less  pain,  though  it  is  more 
continuous,  and  the  limb  c^in  Ive  handled  and  moved  in  a  way  that 
once  w^ould  have  l^een  imiK>8sibIe.  Swelling  is  not  so  narrowdy  cir- 
cumscribed about  a  particular  joint,  Init  is  rather  widely  diffused 
over  tlio  whole  extremity.  Redness  does  not  appear;  the  swollen 
limb  is  white»  and  it  pits  on  pn^ssure  j  there  is  no  cutaneous  inflamma- 
tion, conse^juently  no  aulisequent  exfoliation  of  the  cuticle.  But,  with 
all  this  suiierficial  show  of  moleration,  the  iniiltratiou  of  the  joints 
progi'esses  at  a  rate  that  was  unknown  in  the  acute  disease.  The  swell- 
ing of  the  joints  persists  for  weeks  or  months  after  each  attack,  and 
conse(iuently  the  articular  capsule  l»ecomes  dilated,  and  the  ligaments 

rare  relaxed;  the  fluid  contents  of  the  synovial  membranous  sac  are 
tluckened  with  uratic  crysUils  w  hich  accumulate  in  quantity  sufficient 
to  hinder  the  movement  of  the  joint.  At  the  same  time  the  diarthro 
dial  cartilages  recei^^e  a  deposit  of  urates  in  their  subserous  sub- 
stance, after  the  manner  that  has  l)een  already  descrilied.  As  this 
process  advanc^vs  the  motion  of  the  joint  is  restricted  in  proportion 
to  the  degree  of  iudltrntion,  and  the  fingei-s  instinctively  place  them- 
selves in  the  positions  that  create  the  largest  capjxcity  in  the  articular 
cavities.  Since  the  i>osition  of  jiartial  flexion  is  most  favorable  to 
this  end,  the  phalanges  assume  various  degrees  of  semi-flexion  or  of 
alternate  flexion  antl  extension  like  what  is  often  remarked  in  chronic 
rheumatism.  In  fact  before  the  degree  of  infiltration  that  produces 
actual  tleformity  has  l>een  reaehed,  it  is  sometimes  difticult  to  distin- 
guish the  gouty  finger  from  that  of  rheumatism.  Before  the  peri- 
articular tissues  have  l>een  invaded,  while  the  deposit  of  urates  is 
still  confineil  to  the  cartilages,  the  joint  exliibits  no  characteristic 
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tumefaction.     It  is  merely  stiffened,  oocaaionally  anchylosed, 

creaking  or  cracking  sound  can  l»e  heard  when  it  is  moved  in  flexion' 
and  extension*  The  plaakngeal  akin  is  thin  and  drawn  down  over 
the  retracted  tendons,  as  if  all  subcutaneous  areolar  tissue  had  dis- 
ap]>eared.  In  short,  theaflected  extiiemity  may  i>ei'fectl>  ])reaeHt  the 
aspect  of  chronic  rheumiitism  even  at  a  time  when  iutiltratiou  of  the 
cartilages  can  be  demonstrated  by  dissection  after  death.  This 
mimicry  of  clironic  rheumatism  is,  however,  a  rather  unuBual  event, 
and  it  is  among  elderly  females  that  it  is  ordinarily  observcHl.  Thesa 
patients  also  present  another  deformity  which  at  first  sight  may  be 
confounded  with  the  nodosities  that  in  chronic  rheumatism  are  found 
upon  the  dorsal  aspect  of  the  distid  phalangeal  joints^  and  are  known 
as  Helx^rden's  nodes.  But  the  gouty  tumefaction  is  located  along 
the  extensor  teiidou  of  the  finger,  or  upon  the  sides  of  a  joint;  and  so 
dense  and  immovable  is  it  that  it  may  lie  easily  mistaken  for  an 
osteophyte*  These  little  nodes  are,  however,  composed  of  urates  that 
have  been  dejjosited  outside  of  the  articulations,  without  proiluciug 
any  modification  in  the  form  or  substance  of  the  adjacent  bone.  In 
this  respect  the  case  differs  from  chronic  rheumatism,  for  in  that 
disease  the  pljalangeal  bones  of  the  affected  Angel's  usually  share  in 
the  articular  swelling.  Unlike  the  smooth  and  rounded  coiitt^ur  of 
Hel^erden's  notles,  these  gouty  indui'ations  are  often  rough  and  un- 
even h\  reason  of  an  unequal  and  irregular  deposit  of  the  urates  of 
w^hich  they  are  c<imposed. 

Hybrid  swellings  of  this  sort  may  be  sometimes  difficult  of  classi- 
fication,  but  there  can  be  ntMim^rttion  about  the  bulky  coucivtious  that 
form  arouud  the  joints  in  crises  of  chronic  gf>ut.  La>  er  njion  layer 
the  mortardike  deposit  gathers  in  the  fil)roiiH  tissues,  in  the  cavity 
and  walls  of  the  serous  and  mucous  bursie,  in  the  sheaths  ot  the  ten- 
dons, and  in  the  substance  of  the  ligaments,  until  everything  is  over- 
whelmed and  ruined  by  the  accumulated  incnistiitions.  The  result- 
ing form  of  the  diseased  joint  depends  upon  the  extent  of  the  dejiosit 
and  the  directitm  of  its  jiressure.  Hence  great  variation  in  the  shape 
and  si/e  of  the  affected  parts.  Sometimes  tlie  Imny  structures  and 
sometimes  the  soft  tissues  are  most  severely  disorgnnizeil,  so  tluit 
there  is  no  unif«>rmity  in  the  changes  that  occur.  In  certain  causes 
the  whole  finger  or  toe  is  evenly  swelled  frf>m  end  to  end,  while  in 
other  exam]>les  the  irrincipal  deformity  is  situat^^d  uf»fm  the  sides  of 
the  affected  joints,  and  the  incrusted  tophi  are  nnigh  and  uneven.  In 
many  instjinces  these  incnistations  are  somewhat  movable,  in  this 
respect  unlike  the  osteophytic  growths  in  chronic  rheumatism »  which 
are  immoval)ly  attached  to  the  extremities  of  tlie  bones  outside  of 
the  true  articulai*  margin.     The  tophifcceous  incnistations  are  usually 
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%ied  npon  Uie  knuckles  of  the  band,  or  near  the  metatarso-pha- 
Luigeal  articulations  of  the  foot.  They  sometimes  manifest  a  certain 
dej^ree  of  isolation  from  the  joints  themselves,  and  are  often  connected 
m<ire  iutiuiately  with  the  she^iths  of  the  tendons  and  the  biirsre  than 
with  the  articidar  capsule.  So  long  as  the  skin  escapes  infiltration 
it  remains  thin,  smooth,  shining,  and  movable  above  the  subjacent 
incrustations.  But  tiually,  after  numerous  rept^titions  of  the  gouty 
crisis,  the  integument  becomes  intilti-atecl  and  adherent  to  the  neigh- 
Iwring  tophi.  At  such  points  there  appear  whitish  spots  which  may 
become  ulcerated,  permitting  the  discharge  of  tophi  that  are  thus 
loosened  by  JTiflammatory  action.  In  the  vicinity  of  these  patebee 
the  veins  are  enlargetl,  so  that  the  particiimtion  of  the  vascular 
system  gives  to  the  whole  j process  fin  aspect  that  is  truly  pathoguo- 
monie.  The  formation  of  tophi*  though  usually  connected  with  the 
course  of  chronic  gout,  may  also  follow  an  acute  attack  of  the  disease. 
In  such  cases,  it  is  during  the  peritxl  of  decline,  as  the  swelling  and 
pain  are  sul>8iding,  that  a  new  focus  of  painful  tumefaction  suddenly 
appears  outside  of  the  joint,  upon  the  sheath  of  a  tendon,  or  in  a 
mucous  bui'sa.  There  is  every  appearance  of  an  abscess,  even  to  the 
occurrence  of  fluctuation,  but  on  iucisi«*n  nothing  escapes  but  a  little 
blood  mingled  with  a  pasty  fluid  that  is  tilled  with  crystails  of  smlium 
urate.  After  a  few  days  the  intlammatory  symptoms  disappear,  and 
at  the  end  of  a  month  or  more  the  fluid  contents  of  the  tumor  have 
dried  away,  leaving  in  the  soft  parts  a  little  hardened  concretion, 
that  will  serve  as  a  foundation  fur  future  incrustations.  But  in  cer- 
tain cAses  these  minor  tophi  form  at  a  distiince  from  the  att'ected 
joint,  and  it  is  thus  that  they  are  deveh^fjf^d  upon  the  ear,  the  nose, 
or  the  forearm,  as  already  described  in  the  section  on  pathological 
anatomy.  In  this  way,  l>ecnming  more  numerous  after  each  attack, 
they  may  l)e  at  last  very  considerably  multiplied,  exhibiting  an  inter- 
esting variety  of  age  and  stiige  of  deveU»]»ment.  Sometimes,  it  haj»- 
pens  that  tophi  which  have  been  deposited  during  a  preTious  attack 
are  reabsorlied  antl  removed  during  sul>seipient  attacks,  while  new 
ones  an^  formed  iih  if  at  the  exj>ensr  of  the  older  concretions. 

After  the  formation  of  a  tophus  has  been  completed,  the  mass 
nsually  remains  dormant  in  the  connective  tissuf*.  Sometimes  it 
f^raduaily  increases  witli  the  rf^currenco  of  each  acute  attack.  In  many 
instauceH,  the  skin  finally  idcerates  over  the  tumor,  and  the  chalky 
substance  is  evacuatetl  very  much  like  the  core  of  a  boil ;  or  it  may 
gradually  nielt  do%^Ti  and  ooze  away  in  tlie  form  of  a  gritty  sero-puro- 
lent  discharge. 

Such  is  the  course  of  evolution  for  the  4/>phi  that  are  associated 
with  acute  gout.     But  in  the  majority  of  cases  their  formation  is 
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successive  to  chronic  gout,  and  is  unattended  with  any  considerable 
amount  of  pain  or  conatitntional  dintiirbance.  A  peculiarly  indolent 
variety  of  toj^lniH  m  presented  by  the  little  dermal  concretions  thati 
form  in  the  ear,  and  upon  the  palmar  surfaces  of  the  fingei*s.  Wieu 
real)aorbed  from  this  hitter  situation,  they  leave  behind  them  certain 
8tar-8hai>ed  cicatrices  that  are  quite  characteristic. 

The  mere  presence  of  uratic  deposits  in  different  parts  of  the  body 
does  not  necessarily  inii>ly  extensive  injury  of  the  general  health.  In 
a  certain  proportion  uf  vnneMv  on  the  contrary,  the  patient  is  completely 
broken  down*  even  thoujj:h  the  articulations  and  other  parts  of  the 
locomotive  stiiicturps  exhibit  very  little  evidence  of  local  disease. 
Thin  failure  of  health  is  the  conseijuence  of  vist^eral  change  afl'ecting 
the  kidneys,  the  circulatory  apjjaratus,  or  the  resyuratory  organs. 
The  variety  of  cachexia  tliat  is  thus  produced  depejiils  chiefly  upon 
the  predominant  form  of  \isceral  disease.  It  is  therefore  necessary 
to  note  the  characteristics  of  visceral  gout  and  the  gouty  cachexia. 


Chronic  Gout  with  Visceral  Complications. 

Every  gouty  person  is  an  invalid.  Even  the  robust  and  vigorous 
subjects  of  acut^j  gout  can  never  be  ranked  aw  j*erfectly  healthy. 
And  when  the  disease  has  assumed  ite  chronic  form  the  patient  is  a 
continual  sufferer  from  the  presence  of  urates  in  the  joints  and  in  the 
tissues  elsewhere,  as  well  as  from  an  excess  of  unc  acid  in  the  blood. 
The  Vcoscular  walls  are  the  seat  of  chronic  inflammation  or  of  athe- 
roma. The  kidneys,  the  heaH,  the  lungs,  the  I>rain— all  the  organs 
of  the  body  suffer  either  directly  from  h>cal  disease,  or  indirectly  ^ 
from  anremia,  toxfemia,  and  mahmtritiim.  Slowly,  but  surely,  th^ 
course  of  chronic  gout  tends  tc:>ward  the  production  of  terminal 
chexia  through  the  degeneratifju  and  utter  failure  of  the  vital  organs. 

The  kidneys  are  usually  tlie  first  of  the  internal  viscera  that  ex- 
hibit signs  of  distress.  The  clinical  pJctnre  of  renal  disorder  depends 
largely  upon  the  nature  of  the  concurrent  affection  of  the  heart.  It 
is  among  the  onoe  robust  and  \^gorous  class  of  subjects  that  chronic 
interstitial  nephritis  is  frequently  accompanied  by  sclerosis  of  the 
myocardium  and,  soraetiraes,  of  the  liver.  These  patients  pass  a 
considerable  amount  of  urine,  especially  during  the  night,  which  may 
or  may  not  contain  idl>umin  in  moderate  tiuantity ;  the  pulse  is  tense 
and  hard ;  there  are  frequent  attacks  of  cardiac  palpitation,  and  some- 
times a  gallop  rhythm  is  audible  over  the  apex;  after  a  time  the  heart 
is  evidently  enlarged  through  hypertrophy  of  its  muscular  walls, 
^athout  valvular  lesions,  During  the  later  stages  there  is  great 
dyspnoea  and  precordial  distress;  the  feet  swell;  dropsy  appears; 
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the  flow  of  urine  diminishes,  and  the  Rymptoms  of  ursBmia  usher  in 
the  fatal  conclusion. 

Among  the  enfeebled  subjects  of  chronic  k**^^^  renal  disease  is 
often  aeeomiiauietl  Ixy  cardiac  symptoms  that  differ  entirely  from 
those  that  have  l^een  jnst  wow  described*  Instead  of  muscular  liv- 
pertrophy  the  heart  exliibits  dilatation  of  its  wivities,  with  flaccid  walls, 
and  fatty  degeneration  of  the  muscular  tissue  of  the  tirgan.  Such 
patients  are  out  of  breath  on  the  least  exertion,  and  all  their  fimctions 
are  feebly  and  imperfectly  performed.  They  are  i>ale,  and  often 
experience  sensations  of  faintness,  dimness,  numbness,  and  general 
prostration.  In  many  cases  these  symi»toms  are  aggi-avated  by  the 
diseased  condition  of  the  cerebral  and  cardiac  vessels.  The  heart 
frequently  beats  irregularly  aud  intermittently ;  its  sounds  are  muffltnl 
and  indistinct.  The  pulse,  in^egular,  intermittent,  rapid,  and  feeble, 
follows  suit,  and  senses  to  indicate  the  extent  of  disorder  into  which 
the  innenation  of  the  heart  has  fallen.  Death  sometimes  ocoxirs 
suddenly,  eitlier  from  cardiac  exhaustion  or  fnmi  actual  rupture  of 
its  degenerated  wall*  If,  however,  life  be  not  thus  abruptly  termi- 
nated, the  retardation  of  cireulaticm  timdl y  leads  to  the  oocurreuoe  of 
dropsy  that  is  dej>endent  upon  the  condjined  eflects  of  renal  and 
cardiiic  disease.  In  many  instances  the  phenomena  nf  uraemia  are 
developed ;  death  oocora  aa  the  residt  of  this  form  of  intoxication*  The 
approach  of  unemia  is  usually  very  gradual,  and  it  cannot  1m>  mis- 
taken by  any  one  who  is  familiar  with  the  8ymi>toms  of  chronic  renal 
disease  and  the  manifold  disturbances  of  the  nen'ous  system  that 
follow  in  it8  track. 

The  puhmmary  apparatus  is  sometimes  the  se^t  of  disorders  that 
characterize  the  onward  progress  of  a  certain  number  of  cases  of 
chronic  gout.  As  age  advances,  these  patients  become  the  victims  of 
dyspncea  and  emphysema.  Asthmatic  paroxysms  frequently  add  to 
their  ordinary  and  i>ermanent  ilistress.  Bronchitis,  of  an  obstinate 
and  interminable  character,  becomes  established.  Finally,  tlie  walls 
jf  the  heart  give  way  and  the  ventricular  cavities  enlarge.  Cyanotsis, 
>mnolence,  and  asphyxia  terminate  the  scene- 
Pleuritic  effusions,  «X'cupying  sometimes  one  side  and  sometimes 
Viotli  cavities  e  *t  the  che^t,  are  occasionally  noted.  A  passive  conges- 
tion invades  the  lungs,  and  their  parenchyma  may  liecome  federaatous, 
as  a  consequence  of  the  general  tendency-  to  stagnation  of  the  fluids 
of  the  body.  Respiration  liecomes  laborious,  and  the  patient  dies  of 
slow  asphyxia. 

No  more  pitiable  object  can  1>e  imagined  than  the  "Victim  nf  chronic 
gout  in  the  hist  stages  of  visceral  disease.  His  hands  deformed,  and 
his  fingers  rendered  useless  through  the  accumulated  tophi;  his  feet. 


lower  liifili^,  ami  body  a  veiled  urith  dropsr,  he  can  neither  BUmder^cty 
ralk,  nor  help  himself.  An  exeelleot  appetite  leads  to  overdisien* 
on  nf  the  stomach,  foUiiwed  bj  painful  d.vspepsia.  The  bowels  are 
constipated;  hemorrhoidal  reins  enlargje ;  the  hips  and  thighs becc^iie 
brawny  from  exceeaiTe  cedema,  and  the  semal  organs  are  meariy 
from  new  through  infiltration  of  the  scrotum  and  sheath  of  the  peiim. 
Uimble  to  exercise  himself,  the  patient  is  confined  to  an  anochair, 
and  soon  his  whole  time  in  {lassed  in  a  sitting  ix^sition,  for  be  cannot 
lie  down  without  danger  of  suffoeatiou.  Ulcerations  form  about  the 
tophaceous  maaaes  and  upon  the  dependent  legs.  Parosrsma  of 
dysfmcba,  sometimes  aggravateil  hy  an  harassing  e«)Ugh»  are  accom- 
jmnied  by  palpitation  or  intermission  of  the  heart  Finallv,  the 
symptoms  of  unemia  appear;  diarrhoea  sets  in,  sometimes  vomiting; 
occasionally  there  are  epileptiform  or  apoplectiform  conrulsions ;  in- 
vincible  somnolence  overwhelms  the  sufferer,  yet  he  cannot  sleep 
soundly  or  comfortably.  Only  when  coma,  long  desii^l,  arrives  at 
last,  is  any  real  relief  experienced  after  ye4irs  of  monotonous  misery. 


Ibheouiab  GtoCT— Ababtictlab  Gout. 

Much  discussion  has  arisen  over  the  possibility  of  gouty  manifee- 
tations  affecting  the  internal  \iscera,  eitber  in  alternation  witli  or  as 
a  ttuljstitute  for  the  articular  localizations  of  the  disease.  With 
clianu'tfrristie  acuteness  of  observation  the  ohler  physicians  insisted 
upon  tlie  possible  rt^trcKiession  of  articular  symptoms  and  their  trans- 
fer to  an  intenml  organ-  TIiuk  a  suppression  of  swelling  and  pain 
in  the  great  tof*  niiglit  l>e  innn<^(liat^ly  succeeded  l>y  an  asthmatic 
attack,  or  by  abilominal  distress.  This  is  known  as  retrocedent 
gout.  Conversely,  imlividtmls  wlio  have  suffered  lung  with  Ju^d  tlys- 
[lepsia  or  other  viHceral  disorders  find  tliernselvew  cured  of  this  ail- 
ment by  the  development  of  an  articular  inflammation.  With  the 
disapjx'aratice  rjf  nrticular  symptoms  the  visceral  disturbances  re- 
api^ear,  constituting  what  is  dpscribed  as  masked  gout. 

Wlien  tfieHe  diffc^rent  manifestations  of  disease  present  themselves  1 
thus  intimately  connocted,  thore  can  be  little  dnubt  of  their  ci>nimon 
origin.  But,  in  order  ta  establish  such  a  relationship  beyond  cavil, 
it  is  necessary  to  determine  the  fact  of  actual  experience  of  gout, 
either  in  tin*  j>erson  of  tlie  suffeii^r  or  of  his  [trogenitors.  Mere 
exjierience  of  acid  dyspepsia,  of  i>erio<lical  headache,  or  of  any  other 
of  tbo  allied  disorders,  is  not  sufficient  to  warrant  the  assumption  of 
the  ti^rm  maMkcd  gouf.  These  symx>toras  must  occur  in  the  person  of  a 
member  of  a  gouty  family,  or  they  must  l>e  dissipated  by  the  appear- 
jiDce  of  articular  disease,  before  they  can  be  assigned  to  that  rank.     Aa 
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to  the  phenomena  of  retrocedeni  gout,  there  cao  be  scant  space  for  nncei^ 
tainty  when  the  sudilen  au<l  premature  siil)siclence  of  articular  inflam- 
mation IB  immediately  followed  by  violent  disorder  in  an  internal 
organ.  The  daiij^ers  that  attend  sucli  retrocession  are  usnally  deter- 
mined by  the  location  and  intensity  of  the  disturbance  that  is  thus 
transferred  from  the  raei-eb^  locomotive  organs  to  the  vital  structures 
of  the  body. 

The  ixissibility  of  masked  forms  of  abarticnlar  or  visceral  gout  is 
now  generally  admitted.  In  m^uiy  inatiinces  these  visceral  manifes- 
tations exist  for  many  yeaiis  before  the  appearance  of  articular  diaeafie, 
and,  apart  from  a  history  of  heredity,  constitute  the  only  indieationa 
of  the  arthritic  diathesis.  In  many  instances,  also»  when  thecaiusee 
that  lead  t<j  articular  crises  have  l>een  avoidotl  by  the  practice  of 
temperance  and  wholesome  living,  \asceral  accidents  may  throughout 
the  whole  of  life  recur  in  i>eriodical  fashion^  and  may  never  be  replaced 
by  the  acute  or  chronic  articular  forms  of  gout.  This  attenuated 
gout  is  not  oncommr>n  among  tlie  temperate  descendants  of  a  gouty 
ance8tr>%  and  its  phenomena  have  l)een  described  as  the  consecjuences 
of  li(/iwm!a,  a  euphemism  that  appears  to  have  been  invented  for  the 
pmrpose  of  sparing  the  morbid  sensibility  of  the  patients. 

ViscER.lL  Gout  Affectino  the  DioESTn^  Organs. 

Among  the  subiects  of  the  arthritic  diathesis  it  is  a  comm«»n  thing 
to  meet  with  disorders  of  the  alimentary  camd  and  its  api^endages; 
and  it  is  not  always  easy  to  distinguish  lietween  grmty  affectitms  of 
the  digastive  apparatus  and  ac<'i*lentid  mabidies  that  have  no  sjiecial 
relation  with  the  diathesis.  It  will,  how€*ver»  Ijg  useful  to  pass  in 
review  the  princi])al  diseases  that  are  fixniucntb'  enconntere<l  among 
those  who  have  eitlier  inherited  the  gouty  predisiMisition  or  have 
already  experienced  its  crises.  Pharj-ngeal  intlammations  are  usual 
among  all  sorts  of  people,  but  among  children  and  young  people  who 
snliseciuently  suffer  with  arthritis  it  is  a  frecjuent  event  to  meet  with 
chronic  inflammation  of  the  pliaryngeal  mucous  follicIeH.  Sir  Dyce 
Duckworth  .nays  ("A  Treatise  on  Clout/'  p.  88) :  **  The  gouty  thrrmt  is 
like  no  other.  The  pillars  of  the  fauces,  esp<^'ially  the  posterior 
pair,  the  velum,  and  the  uiida,  are  very  red  and  glazed.  .  .  .  The 
uvula  is  greatly  enlarged  and  elongated,  sometimes  seeming  to  fill 
up  the  gap  l>etween  the  pillars.  It  hiis  often  an  oDdematous  border 
,  .  .  ami  tip.  .  .  *  The  sizrface  of  the  latter  diharynx)  is  not  so 
sm<x>th  Jis  tlmt  of  the  fauces.  It  is  ctmrse^  with  nxl,  glairy  preemi- 
nences upon  it,  and  depressions  here  and  there  covered  \*ith  grayish, 
slightly  adhen*ut  patches  of  mucus^  and  it  has  sometimes  enlarged 
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Tenules  apon  it.     In  elderly   peojile  the  redness  is  less  marked.' 
Sometimes  concretions  of  calcium  carlxmate  and  unite  are  dischaiged 
from  the  enlarged  mncous  follicles  of  the  pharynx. 

Another  frequent  event  among  the  gouty  is  acute  snppuratiTe  ton^ 
sillitis*  This  sometimes  recuiH  with  a  regularity  that  ecjuals  that  of 
the  genuine  articular  attacks.  Sometimes  an  attack  of  goat  is 
ushered  in  by  severe  inflammation  of  the  tonsil.  With  certain  pa- 
tients the  acute  crisis  always  commences  in  this  way.  In  other  cnaea 
the  attack  is  preceded  for  several  days  by  slight  pharyngeal  redness, 
accompanied  by  somewhat  painful  deglutition  which,  at  the  end  of 
five  or  six  daySj  disap|>ears  and  is  succeeded  by  ordinary  articular 
signs.* 

Occasionally  it  happens  that  a  spasmodic  stricture  of  the  oesoj)ha- 
gus  is  experienced  by  the  arthritic  subject-  This  usually  occurs  in 
nervQUS  i»atieuts  who  are  dysjjeptic  and  somewhat  neurasthenic*  It 
sometimes  immediately  precedes  an  acute  articular  attiick,  and  disap- 
pears with  the  evolution  of  its  paroxysms.  But  it  may  occur  inde- 
jjendently  of  the  attack,  and  it  is  usually  experienced  duriug  the  act 
of  eating.  It  is  often  associated  with  precordial  oppression  and  great 
anxiety.  Its  duration  is  usually  brief,  oeeupying  only  a  few  minutes, 
and  it  is  often  terminatetl  by  the  regurgitation  of  liquids  that  have 
been  recently  swallowed. 

The  obscurity  that  surrounds  the  relationship  between  these 
affections  of  the  pharynx  and  tlio  oesophagus  and  genuine  gout  does 
not  involve  its  connection  with  disorders  of  the  stomach.  The  major- 
ity of  the  subjects  of  hereditary  gout  are  rictims  of  gastric  disease* 
Long  lK*fnre  the  explosion  of  articular  gout,  they  have  had  chronic 
and  painful  experience  of  manifold  forms  of  indigestion.  But  it  is 
impossible  from  these  signs  alone  to  recognize  an  arthritic  predisix>- 
sition— the  family  history,  or  some  previous  malady  of  the  arthritic 
type,  is  necessary  to  the  establishment  of  an  etiological  diagnosis. 
As  a  general  rule,  however,  gouty  dysiw^psia  is  marked  by  gastric 
pain.  There  is  a  sense  of  distention  after  eating ;  there  is  flatulence 
and  more  or  less  acid  onictation;  digestion  is  retarded;  attat^ks  of 
gaatralgia  are  not  uncnramon,  and  in  many  cases  a  Vmrning  sensation 
in  the  epigastrium  is  frequently  felt.  These  various  symptoms  may 
lie  grouped  in  two  i»rinripal  classes:  in  the  first,  the  phenomena  of 
atonic  dyspepsia  ami  auto-intoxication  are  most  prominent;  in  the 
sec^Dudt  the  symptoms  nt  chronic  gastritis  chiefly  engage  the  atten- 
tion. In  the  atonic  form,  there  is  loss  of  appetite,  sometimes  amount- 
ing to  a  real  disgust  for  food.  After  a  meal  there  is  some  swelling  of 
the  epigastric  region,  accompanied  by  feelings  of  constriction  and 
weight  about  the  stomach;  for  twci  or  three  hours  an  inclination  to 
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sleep,  and  an  evident  loss  of  the  power  of  attention  and  application 
to  business  axe  apparent,  but  there  is  no  considerable  pain.  In  the 
catarrhal  form,  there  are  distressing  eructations  that  may  lie  either 
acid  or  bitter,  and  burning.  Violent  pain  and  cramps  are  felt  in  tlie 
region  of  the  stomach,  sometimes  radiating  into  the  cardiac  area  and 
interscapular  space.  Nausea  and  vomiting  sometimes  occur  to  a 
degree  that  renders  it  imjjossible  to  take  food.  Freiiuentlv  a  con- 
siderable cinantity  of  glairy  mucus,  sometimes  streaked  with  blood, 
is  thrown  up  from  the  stomach.  Sometimes  these  evacuations  are 
daily  (X^eurreuces ;  while  in  other  cases,  especially  when  characterized 
by  gaatric  dilatation,  a  large  amount  of  offensive  licjuid  of  a  yellow- 
ish nr  greenish  colnr  is  vomited  at  internals  of  tlii*ee  or  fimr  days. 
All  these  symptoms,  however,  may  he  exhibited  as  the  result  of  sim- 
ple indigestion,  and  there  is  nothing  in  their  evolution  that  is  pathog- 
nomonic of  gout.  It  is  only  the  frequent  association  mth  th^  diath- 
esis that  is  remarkalile.  For  this  re^kson  many  able  authors  have 
denied  the  existence  of  anything  more  than  accidental  connection 
between  gout  and  gastric  disorder.  Such  writera  usually  express 
great  incredulity  regarding  the  existence  of  an  arthritic  diathesis. 
But  it  seems  imiKissible  Ui  reconcile  such  opinions  with  the  facts  that 
are  revealed  by  a  large  clinical  exi>erience  where  the  causes  of  arthri- 
tism  are  continually  o|»erative.  Dealing  with  patients  who  are  jiast 
the  midtUe  of  life,  and  who  are  confirmed  gluttons  or  tlmnkai'ds, 
it  is  easy  to  formulate  the  belief  that  all  their  gastric  symptoms  are 
the  direct  coiiseiiuence  of  i>ersistent  intemperance  in  the  matter  of 
eating  and  drinking.  But  there  is  another  large  class  of  chronic 
dyspeptics  who  are  of  gouty  lineage,  yet  who*  by  reason  of  intelli- 
gence and  forethought,  liave  avoided  tlie  exciting  causes  of  acute 
arthritism,  and  liave  never  exi>erienced  an  articuLir  attiu^k,  but  are 
continual  sufferers  with  dyspepsia  that  is  identical  with  that  which 
is  experienced  by  their  im|»nident  companious  who  are  victims  of 
unimpeachable  gout,  A\Tien,  in  ailvancetl  life,  such  i^eople  are  finally 
attacked  with  articular  crises,  the  complet*^  disappearance  of  their 
gastric  disorders  is  an  event  ti>o  notal>le  and  too  intimately  associated 
with  the  outbreak  of  gout  to  admit  of  any  thing  but  the  conviction  that 
these  ai-e  two  alternating  phases  of  the  same  disease. 

In  til  is  belief  the  gieat  cHnic^d  te<K*hers  ai-e  agreed.  Additional 
evidence  pointing  to  the  same  conclusion  is  afforded  by  the  cases  in 
which  the  ce^ssation  of  recurrent  articular  attacks  is  follo\ved  by  re- 
current paroxysms  of  gastric  distrens  which  are  rejieatetl,  sometimes 
at  regular  internals,  until  they  are  terminat^Hl  Ity  the  renewal  of  artic- 
ular manifestations.  The  acceptance  of  this  doctrine  regarding  the 
relation  that  exists  between  gout  and  dyspei^ia  should  not  diminish 
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the  caution  with  which  the  investigation  of  iDtlividual  symptoms  is 
approached.  In  cerfcain  cases  the  disorder  of  the  stomach  is  the  con- 
sequence of  reii;d  disease,  and  is  one  of  the  modes  of  expression  by 
which  the  occurrence  of  unemia  is  declared.  In  many  instances  the 
exciting  cause  may  be  found  in  excess  of  eating  and  drinking,  or  in 
the  indigestible  quality  of  the  foud.  But,  behinri  all  these  excitini^ 
causes  a  careful  research  %vill  seldom  fiul  to  discover  an  intimate 
connection  with  the  obscure  errors  of  nutrition  that  uxiderlie  the  gouty 
diathesis. 

The  rather  rarely  observed  phenomena  of  mtrocedent  gout  are 
still  regarded  with  consideralde  skepticism  by  many  writers.  Cer- 
tain traditions  are  rectu'ded  in  the  stfindard  works,  rehiting  the  his- 
tories of  reckless  patients  who,  in  order  to  assuage  their  |>ain,  havo 
soaked  a  gouty  foot  in  ice-cold  water,  to  the  immediate  relief  of 
acute  iniiamraatinn,  and  an  immediate  appearance  of  violent  gastral- 
gia,  precordial  disti'eHs,  dyspncea,  hicccvugh,  vomiting,  and  collupse. 
These  fiirmi(hil>le  sympt<ims  are  generally  dissipated  by  copious 
evacuation  of  the  bowels,  or  by  a  return  of  inflammation  to  the  de- 
serted joint,  A  tlot)d  of  ink  has  been  shed  in  the  eff(»rt  to  discredit 
the  a[)i)arent  connection  between  tliese  consecutive  events ;  but  still 
it  remains  impossible  to  disabuse  the  mind  of  the  unbiased  observer 
w*ho  has  witnessed  such  a  case,  of  the  l>elief  that  there  is  something 
more  than  a  merely  accidental  counoction  l>etween  these  facts  of  retro- 
cession.  E8i>ecially  convincing  are  those  rare  cases  in  which  firticular 
inflammation  is  interrupted  by  a  gastric  crisis,  and  is  resumed  again 
so  Boon  as  the  stomach  is  relieved.  The  l>are  fact  that  after  death  the 
gastric  mucous  membrane  exhibits  all  the  signs  of  acuti>  local  inflam- 
mation does  not  militate  against  the  theory  of  retrocession,  for  dail^^ 
experience  and  observation  show  how  rapidly  a  gouty  joint  develops 
the  evidences  of  acute  inflammation,  and  the  same  thing  may  occur  in 
the  stomach.  It  is  true  that  iu  certain  cases,  complicatt^d  with  renal 
ilisease,  violent  vomiting  and  collapse  may  be  excited  liy  unemic  intoxi- 
cation ;  but  these  are  usually  w  itnessed  amcmg  the  victims  of  chronic 
gout,  and  there  is  nothing  of  an  acute  character  iu  their  articular 
affections.  When  the  stomach  exhibits  after  death  the  signs  of 
chronic  inflammatiim,  they  must  be  aci*c*pted,  of  course,  as  evidence 
of  chronic  gastric  disease ;  but  that  need  not  ju'eclude  the  idea  of  an 
acute  attack  engrafted  upon  an  old  worn-out  stem»  if  the  articular 
disease  Ix?  suddenly  8Upi»ressed.  The  rarity  of  an  event  is  nti  proof 
of  its  unreality ;  retioc*edent  rheumatic  peritonitis,  for  example,  is  on 
uncommon  incident,  yet  it  does  sometimes  occur.  In  short,  while 
admitting  the  fact  that  gasti'ic  disorder  dependent  ui>on  its  usual  ex- 
citing causes  may  accidentally  concur  witli  an  attack  of  gout,  begin- 
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ning  a  little  sooner  or  a  little  later  than  tLe  articular  crisis,  it  most 
still  be  insisted  that  there  is  in  the  nature  of  thinR«  no  reason  why 
retrocession  may  not  oe^ur,  and  that  there  is  sufficient  testimony 
on  the  i)art  of  trushvoithy  witnesses  to  warrant  the  belief  that  it  does 
occasionally  take  plact*. 

The  same  arguments  have  been  used  for  and  against  the  existence 
of  intestinal  gout.  It  is  not  an  umisual  exiierience  fur  gt»uty  subjects 
to  suffer  with  a  catarrhal  condition  f»f  the  intestimd  c^inal  without 
ranch  regard  to  the  character  of  tlieir  diet  and  modi*  of  life.  As  in 
other  forms  of  catarrhal  enteritis,  the  action  of  the  Ixjwels  is  very 
irregular;  sometimes  ccmstipatod,  llatidcnt,  and  colicky,  mul  again 
relaxetl,  with  frequently  recurrent  diarrhoea  that  continues  for  several 
days  ami  then  siKJUtanenusly  ceases.  Sometimes,  however,  there  ia 
persistent  and  ol>stinate  looseness  of  the  l>owels,  which  continues  for 
many  years  without  [wiin  or  noteworthy  injury  of  the  general  health. 
It  is  liable  to  intermission,  and  to  recurrence  in  the  spring  and  autumn 
months.  In  many  inHtances  it  is  preceded  by  severe  colic,  tlatuleuco, 
headache,  and  deposit  of  urates  in  the  setliment  of  the  m-ine.  In 
these  preliminary  disonlers  it  bears  a  close  resemblance  to  the  crisea 
of  articidar  g<mt;  and  fre*iuently  it  is  clearly  alteniating  with  such 
attacks.  The  resemblance  is  further  c^in'ied  out  by  the  relief  that  is 
afforded  and  the  improvement  of  health  that  is  exi>erienced  after  such 
evacuations*  But  when  diarrhcea  Ijecomes  permanent^  it,  in  associa- 
tion with  other  visceral  cnuiplicjitions»  Si^ms  finally  to  debilitate  the 
chronic  sufferer.  Among  gouty  subjects  it  is  frequently  remarked 
that  catarrhal  inilammations  of  a  migratory  chariu'ter  are  m>t  uncom- 
mon. In  such  cases  there  is  often  obser\ed  an  alternation  between 
bronchitis,  or  asthma,  and  c4itiiiThal  diarihri^a— one  form  of  mucous 
disease  taking  the  place  of  another,  and  all  of  them  isolated  to 
other  diathetic  manifestations  in  a  way  that  seems  conclusive  as  to 
the  community  of  their  cause.  Witness  such  facts  as  are  related 
by  Stnidaruijre,  (Iraves,  and  other  clinical  tea^^hers  who  have  noted 
the  effects  of  exposure  to  wet  and  cold  during  an  atta^'k  of  articular 
gout — suppression  of  local  symptoms,  immediate  occurrence  of  in- 
testinal iMiin,  ccjustipation,  hiccough,  flatulence,  and  other  evidences 
of  abdominal  distress — in  a  wor*l,  retrocedent  gout  S<jmetiraes  the 
focus  of  the  disorder  is  about  the  head  of  the  colon,  in  the  right  iliac 
fossa,  and  it  has  lieen  in  certain  cases  incautiously  ascribt*d  to  ay>pen- 
dicitis;  Imt  usually  the  pain  is  unattended  by  fever,  and  is  relieved 
by  a  summary  cathartic  and  a  few  doses  of  Ro<lium  salicylate.  Some- 
times, however,  retrocession  is  accompanied  by  fever  and  symptoms 
of  acute  intestinal  inflammation.  When  this  chiefly  involve*;  the 
amall  intestines  there  is  a  coiuoos  watery  flux  like  that  of  cholera 
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morbus.  It  was  an  attack  of  this  character  that  teriDinate4  the  life 
of  the  great  Sydenham,  on  the  29th  of  December,  1689.  WTion  the 
descending  colon  ami  the  rectum  are  riffected,  the  discharges  are 
scanty,  slimy,  mixed  with  blood,  and  attended  with  tenesmus,  like 
those  that  occur  in  genuine  dysentery.  Sever©  hemoiThoidal  attacks 
are  also  commonly  associated  with  the  gouty  iiredisposition,  and 
sometimes  api>ear  to  re[)licG  the  ordinary  articular  crises. 

Despite  the«e  facts,  one  must  not  fall  into  the  errtir  of  ascribing 
all  cases  of  diarrha:ia  or  dysentery  or  intestinal  colic  in  a  gouty  person 
to  masked  or  retrocedont  gout.  The  same  caution  must  be  exercised 
that  is  demanded  in  the  corresponding  fonns  of  gastric  disorder. 
Arthritic  patients  may  liave  the  same  diseases,  excited  in  the  same 
way,  that  are  experienced  by  other  people.  It  is  nnly  when  the  phe- 
nomena of  articular  intlammation  and  intestinal  disorder  are  so  inti- 
mately related  that  they  clearly  replace  one  another,  and  are  habit- 
ually interchangeable,  that  we  are  justihed  in  claiming  the  identity  of 
their  c:ause. 

Hepatic  Changes, 

The  effect  of  gout  upon  the  liver  is  unquestionable,  but  the  nature 
of  the  connection  is  not  placed  beyond  dispute.  Murchison  and  his 
followers  have  gone  so  far  as  to  place  the  origiujil  cause  of  gout  in 
the  liver,  while  others,  on  the  contrary,  seem  disposed  to  esctilpate 
that  oi^ao  from  everything  but  a  slight  tendency  to  hypertemia  and 
disordered  function  during  the  paroxysms  of  the  disease.  Between 
these  extremes  lies  the  trath.  It  may  be  safely  asserted  that  the  liver 
of  an  individual  who  has  either  inheriteil  or  acquired  the  arthritic 
diathesis  is  never  Y>erfectly  healthy.  The  important  part  that  is  taken 
Vjv  the  organ  in  the  elaboration  of  urea  and  its  congener,  uric  acid, 
rendei-a  it  certain  that  the  conditions  wliich  exaggerate  or  derange  the 
proc«^sses  by  which  nitrogenous  i-efuse  is  evacuated  from  the  l>ody 
cannot  fail  to  im]>licat6  the  liver  as  well  as  the  kidneys*  This  will 
l>e  rn*)re  fully  tliscussed  in  the  section  on  the  pathology  of  gout. 

A  tendency  to  hypertemia  of  the  liver  accompanies  acute  attacks 
of  gout.  The  organ  is  distinctly  enlarged  and  projects  lielow  the 
short  ribs.  It  is  often  quite  sensitive  to  pressure  on  such  occasions, 
but  diuiug  the  interval  between  att/icks  it  loses  in  great  measm^e  its 
sensitiveness,  and  returns  Ui  its  normal  volume.  In  fatal  CJises  of 
acute  uncomplicated  gout,  the  liver  presents  nothing  remarkable, 
nor  does  it  contain  urates^  even  though  the  joints  may  be  loaded 
with  them. 

But  in  many  instances  iluring  life  there  is  abundant  evidence  of 
chronic  inflammation  or  of  cirrhosis  of  the  liver.     The  livor  of  & 
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gouty  i)er8<>n  is  not  less  liable  to  ordinary  hepatic  diseases  than  that 
of  another  individual.  The  mode  of  life  und  the  habits  of  the  patient 
have  btien  uaually  of  a  character  to  induce  chronic  or  even  acute 
hepatic  disease*  Consequently,  it  is  to  be  expected  that  upon  the 
autopsy-table  the  liver  will  frecjuently  exhibit  evidences  of  disease 
that  are  due  to  intemperance  in  eating  and  drinking  rather  than 
directly  to  the  action  of  gout.  As  a  matter  of  fact  the  gout  and  the 
diseased  condition  of  the  liver  are  both  of  thera  results  of  the  tlietetio 
and  hygienic  errors  of  the  patient  himself  or  of  his  ancestoi^.  They 
own  a  common  cause,  and  they  may  exaggerate  each  other. 

The  strong  tendency  to  catarrhal  inflammation  of  the  mucous  sur- 
faces of  the  l>ody  exhilnt^  it^f  in  the  biliary  canals  as  it  doe-s  in  the 
respiratory  passages.  In  many  cases  jaundice  from  catarrhal  ob- 
struction is  a  pronounced  feature.  This  may  exist  through  the  ex- 
tension of  inflammation  from  the  duodenal  surfaces,  or  it  may  be  the 
consequence  of  Iriliary  lithiasis,  a  condition  that  freciuently  occurs 
among  arthritic  sul>jects. 

As  a  result  of  the  hepatic  disorders  that  afflict  the  gouty,  intes- 
tinal dy8|)epsia  is  of  frequent  occurrence.  Slight  errors  in  diet,  ex- 
posure to  cold,  and  unusual  fatigue  very  commonly  excite  in  the 
over-sensitive  oi^anisra  the  phenomena  of  hepatic  indigestion.  There 
is  loss  of  appetite,  a  bad  taste  in  the  mouth,  a  yellow  tongue,  and  a 
feeling  of  uneasiness  that  liegins  aljout  an  hour  after  eating,  and 
is  accompanied  l>y  intestinal  flatulence,  nimbling,  and  disctJuifort. 
Usually  these  symptoms  persist  until  relieved  by  a  spontaneous 
diiirrhoea  of  short  duration,  or  by  the  action  of  a  cathartic,  or  by 
^voluntiiry  fasting  followed  by  a  change  of  diet  on  the  part  of  the 
9btient* 

Gouty  Affections  of  the  Cibculatory  Apparatus. 

Cardiac  diseases  are  very  freriuent  among  arthritic  subjects,  but  it 
often  difficult  to  decide  between  gout,  rheumatism,  and  other  dis- 
as  to  the  part  they  respectively  play  in  the  causation  of  the 
particular  cardiac  disorder  that  may  be  in  question.  In  tlie  majority 
of  cases  the  disturbance  is  of  a  functional  character ;  but  there  is, 
besides,  a  considerable  number  of  examples  of  genuine  organic  dis- 
ease of  the  heart* 

Cartliae  palpitation,  without  permanent  lesion  of  the  organ,  is 
^metimes   noted  at  the  outset  of  an  acute  attack  of  gout.     This 
usually  occurs  among  the  earlier  manifestations  in  youthful  subjects 
rhose  viseera  have  not  yet  l»een  damageil  by  chronic  disease.     The 
cysm  of  palpitation  usually  cxM^urs,  without  considerable  pain  or 

rming  conditions,  during  the  night;  and  on  rising  in  the  morning 
Vol,  11,^25 
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the  great  toe  is  seen  to  be  swollen,  and  the  heart  is  relieved.  True 
cardiac  inflammation  never  8uper\"enes  upon  such  an  attack. 

Somewhat  similar  irregiiiaritv  of  the  action  of  the  heart  is  fre- 
quently experienced  during  the  intervals  between  the  attacks  of  gout. 
The  patient  is  often  ojjpressed  by  a  feeling  of  precordial  tlistress,  ao- 
companied  by  violent  l)eating  of  the  heart.  As  a  matter  of  fact,  such 
symptoms  are  seldom  encountered  among  vigorous  young  men  who 
are  neither  aufemic  nor  given  to  excewsiv©  use  of  tobacco,  unless  thoy 
are  predisposed  to  rheumatism  or  gout.  It  must  l>e  remembered  that 
one  of  the  characteristics  of  the  arthritic  diathesis  is  a  predisposition 
to  disorders  of  the  digestive  apparatus.  Now  the  nervous  connections 
between  the  stomach  and  liver  and  the  heart  are  so  intimate  that  in- 
digestion cannot  fail  to  disturb  the  cardiac  functions.  Conseciuently , 
the  commotions  to  wliich  the  heart  is  liable  under  such  conditions 
may  be  eousidered  primarily  as  the  result  of  dyspepsia,  and  second- 
arily aa  the  outcome  of  the  gouty  dyscrasia.  In  severe  aises  the  act 
of  gastric  iligestiou  is  accompanied  by  flushing  of  the  face,  tumul- 
tuous irregular  intermittent  pulsation  of  the  heart,  w^itli  precordial  op- 
pression, and  sometimes  a  degree  of  jmin  that  is  suggestive  of  angina 
pectoris.  But  with  the  completion  of  digestion  agitation  suljsides, 
and  the  heart  beats  normally  until  the  next  meal, 

Such  being  the  violence  of  the  disturbance  that  is  excited  amon^ 
youthful  and  comparatively  healtliy  subjecta,  it  is  easy  to  comprehend 
the  gravity  of  the  disorders  that  exist  when  the  worn-out  heart  of  an 
aged,  obese,  and  atheromatous  arthritic  is  in  cpiestion.  In  such 
caseB  there  is  almost  constant  iiTPgularity  and  fre^pient  intermission 
of  the  movements  of  the  heart,  as  the  result  of  irritaticm  propagated 
from  the  stomach  and  the  liver  through  the  medium  of  the  nervoua 
system,  and  especially  as  a  consequence  of  inttixicatiou  with  the 
proilucts  of  gastro-intestimil  fermeubttion,  and  with  nitrogenous  ref- 
use (urates,  etc.)  that  has  been  retained  in  the  circulating  fluids  of 
the  body.  Under  the  influ'^nces  of  these  hindrances  to  healthy  nutri- 
tion the  muscular  substance  of  the  heart  falls  into  a  condition  of  pro- 
gressive degeneration ;  the  ventricubir  cavities  become  dihited^  with 
every  fresh  attiick  of  gout  the  organ  grows  weaker,  until  at  last  all 
healthy  function  is  rendered  impossible.  Oarfliac  asthma,  stagnation 
of  the  blood,  passive  engorgement  of  the  liver,  oedema,  general 
dropsy,  universal  cmbjuTassment  of  function,  collapse,  and  death, 
follow  each  other  in  inevitable  succession. 

The  paroxysmal  recurrence  of  cardiac  asthma  constitutes  one  of 
the  most  fre<pient  and  formidable  evidences  of  m^isked  gout.  Some- 
times accompanied  by  a  copious  bronchial  flux,  there  may  suddenly 
ariae  great  danger  of  immediate  sutTocation.    In  other  cases,  the  cc 
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lapse  of  the  cardiac  musciilatiir©  itself  induces  fatal  syncope,  or  at 
least  an  alarming  prostration  accompamed  by  an  almost  complete 
arrest  of  the  circulation. 

Besides  the  morbid  changes  thus  indicated,  the  ventricular  walls 
are  liable  to  hypprtnujhy  in  cases  of  gout  tbiit  iire  characterized  by 
a  very  trifling  deposit  of  urates  about  the  joints.  In  such  cases  the 
disejise  npji*?ars  to  expend  itself  chit^tly  upon  the  inl^^rnal  viscera, 
proihiciag  chronic  intorstitial  infljimmalion  of  the  kidneys,  liver,  and 
h^art.  During  the  later  stages  t»f  chrome  gout,  esi>ecially  after  the 
nutrition  of  the  heart  has  been  checked  by  atheroma  of  the  coronary 
arteries,  the  muscular  substance  of  the  organ  undergoes  fatty  degen- 
eration, and  this  may  lead  to  rupture  of  the  ventricular  wall,  or  to 
fatal  syncope  through  the  utter  failure  of  the  contractility  of  the  car- 
diac tissues. 

lletrocession  of  gout  from  the  extremities  to  the  heart  is  a  rare  in* 
cident»  but  there  are  well-attested  cnses  of  this  accident.  As  a  con- 
aeriuence  of  rc^frigeration  of  the  inflamed  joint,  or  of  violent  agitation 
of  mind  and  body,  swelling  and  pain  have  abandoned  the  affected 
meml)er,  and  their  disappearance  has  been  speedily  foUowe*!  by  car- 
diac collapse.  It  is  proliable  that  in  such  instances  the  overwhelm- 
ing disturlmnco  of  the  heart  is  due  to  perturiiation  of  the  nervous 
centrea,  and  to  over-stimulation  succeeded  by  paralysis  of  the  cardiac 
excito-motor  nerves.  The  debilitated  condition  of  the  organ  and 
the  inordinate  irritation  of  its  nervous  tissue,  consequent  ujion  chronic 
arthritism,  must  not  l>e  forgotten  in  estimating  the  causes  of  collapse 
under  such  conditions. 

The  influence  of  gout  in  the  production  of  atheroma  in  the  arteries 
is  lj>eyond  question.  Yet,  like  the  course  of  arthritic  degeneraticm  in 
otiier  structures  and  organs  of  the  body,  it  is  often  the  case  that 
atheroma  is  the  result  of  the  causes  that  have  also  produced  gout^ 
rather  than  the  direct  const»rjuence  of  gouty  disonler. 

So  many  factors  may  contribute  to  the  production  of  aiierial  de- 
generation, such  as  old  age,  intemperance,  errors  of  diet,  etc.,  that 
it  is  sometimes  difficult  to  assign  to  each  its  exact  share  in  the  work 
of  desti'uction.  The  remote  consecpiences  of  an  atheromatous  condi- 
tion of  the  blood-vessels  are  very  numerous,  and  when  that  condition 

due  to  gout  or  to  the  arthritic  diathesis,  they  may  be  reckoned 
among  tbo  secondary  or  remote  results  r)f  arthritism.  Thus,  for  ex- 
ample, throml)08is  and  hemorrhage  in  the  brain  may  follow  disease 
of  the  cerel>ral  arteries.  In  the  heart,  an  atheroma  of  the  coronary 
arteries  lejids  to  stanation,  degeneration,  and  rupture  of  the  cardiac 
muscle.  Gangrene  of  the  extremities  luis  also  Ikeen  attributeil  to  a 
oonreaponding  st^tte  of  the  vascular  walls  in  the  limbs,  but  the  com- 
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paratively  frequent  occurrence  of  diabetes  as  the  aDtecedent  of  snch 
mortification  should  lead  to  careful  inquiry  as  to  the  poasibilitj  of 
that  a8  the  can«e.  The  connection  beti^  een  diabetes  and  the  arthiitic 
diathesis  is,  however,  so  intimate  that  in  many  instances  gangrene, 
glycosuria^  and  gout  can  all  be  referred  to  the  same  predisposing 
cause  or  causes. 

Angina  pectoris  in  an  incident  of  not  infre^pient  occurrence  among 
gouty  patients.  It  is  usually  experienced  by  the  victims  of  chronic 
arterial  degeueratiou  in  wlioni  the  aortii  has  l^ecome  atheromatous. 
The  onset  of  an  attack  is  often  the  first  indication  of  the  existence  of 
the  disease  that  has  insidiously  undermined  the  vitality  of  the  vascu- 
lar tissue.  It  may  l>e  an  unusual  muscular  effort  or  a  fit  of  indiges- 
tion that  excites  the  first  paroxysm  of  pain ;  but  the  real  anatomical 
cause  consists  in  the  altered  structure  of  the  atheromatous  vessel. 

True  angina  pectoris  thus  originated  is  a  far  more  serious  inci- 
dent than  its  counterfeit,  that  form  of  cardialgia  that  occura  among 
youthful  subjects  who  have  not  yet  acquired  an  atheromatous  degen- 
eration (^f  their  arteries.  Such  patients,  as  a  conBe<iuence  of  indiges- 
tion, or  of  the  excessive  use  of  tobacco,  tea,  or  coffee,  may  suflfer 
severely  with  attacks  of  intensely  painful  neiiralgia  in  the  precordial 
region.  The  i>aroxysm  is  characterized  by  violent  ]>ain  and  a  feeling 
of  constriction  about  the  inferior  portion  of  the  thorax.  Painful  ir- 
radiations penetrate  the  interscapular  space^  and  sometime^s  reach  the 
neck  and  shoulders,  or  extend  into  the  arms,  and  foUow  the  h^ack  of 
the  nerves  as  far  as  the  tips  of  the  fingers.  Breathing  seems  difficult; 
persi>iration  covers  the  surface  of  the  body ;  the  face  is  pallid  and 
expressive  of  the  utmost  anxiety  and  distress.  The  pulse  is  small, 
rapid,  and  feeble,  so  that  the  tips  of  the  fingers  grow  cool.  Every- 
thing testifies  to  the  existence  of  arterial  spasm,  rather  than  the  loss 
ot  contractility  that  follows  degeneration  of  the  arterial  coata.  After 
a  variable  period  of  sufFering  the  paroxysm  subsides,  unless  cut 
short  by  therapeutic  measures,  and  all  goes  on  as  before.  Such  ex- 
periences are  freriuently  connect-ed  with  ordinary  dyspepsia,  but  they 
are  also  common  among  the  gout\\  During  the  early  stages  of  the 
disease,  such  attacks  often  precede  and  usher  in  the  articular  crisis ; 
and  they  are  not  uncommon  among  neurotic  meml>ers  of  the  arthritic 
family  long  before  the  occurrence  of  articular  manifestations.  These 
early  neuralgic  pseudo-anginas  are  rarely  attended  with  danger,  but 
the  genuine  form  of  angina  pectoris  is  usually  fatal— if  not  at  the 
time  of  the  fii'st  attack  it  may  destroy  life  in  any  subsequent  par- 
oxysm. Post-mortem  section  reveals  chronic  inflammation  of  the 
aortic  walls  with  atheroma  and  constriction  of  the  lumen  of  the 
nutrient  arteries  of  the  heart.     In  such  cases  death  is  the  result  of  an 
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arrest  of  circulation  in  the  cardiac  wall»  and  it  is  only  indirectly  con- 
nected witli  gout.  Thu8  produced,  deatli  is  the  direct  eon8e<iuenc6 
of  arterial  dirteaae,  and  should  not  be  ascribed  to  reti'ocession  of  the 
artinUar  disease. 

The  veins  are  usually  afleeted  by  Berious  changeii  during  the  pro- 
jjfress  of  gout.  The  dilatation  and  varicosity  of  the  veins  in  the  vicin- 
ity of  the  inflamed  joint  have  been  already  noted.  Sometimes  this 
condition  persists  in  a  greater  or  less  degree  after  the  termination  of 
an  att'K*k,  and  tends  to  l^ecome  £>ermanent  and  to  involve  the  majority 
of  the  vertical  veins  in  the  lower  extremities.  Besides  growing  vari- 
cose, the  veins  are  very  liable  to  inflammation,  which  is  develoi^eil 
during  or  after  an  articular  crisis,  or  as  the  consequence  of  some 
tritling  injury — like  a  bruise  or  a  blow.  Phlebitis  of  this  character 
18  <»ften  transient  in  its  manifestations,  progressing  from  one  segment 
to  another  of  the  affected  vein,  and  i-emaiuing  nowhere  fixed  for  any 
considerable  time.  In  many  cases,  however,  it  pursues  the  eonrse 
of  an  ordinary  inflamraatinu  without  any  unusual  peculiarities.  Its 
recognition  is  easy  when  a  su|>erticial  vein  is  involved,  but  when  the 
deep  veins,  in  the  calf  of  the  leg  for  example,  are  inflanietl,  the  fact 
is  made  known  by  the  existence  of  deep-seated  pain  along  the  track 
of  the  vessel,  and  by  an  o^demat^ms  condition  of  the  limb.  In  one 
notable  fact  gouty  phlebitis  difl'ers  from  the  ordinary  form  of  the  dis- 
ease—in its  tendency  to  relapse  without  apparent  local  cause.  Some- 
times the  indamed  vein  bec»omes  f>ermanently  closed,  causing  persis- 
tent mdema  of  the  limb  that  is  exaggerated  by  standing  or  walking; 
but  usually  there  is  more  or  less  complete  recovery.  Occasionally, 
as  in  ordinary  cases,  embolic  ac<*idents  ot*cur,  and  fatal  obstruction  of 
a  i>ulmonary  vessel  may  follow  the  det^ichment  of  a  fragment  from 
the  thrombotic  plug. 

The  tendency  to  phlebitis  is  evidently  hereditary  in  certain  fami- 
lies.  In  this  respect  it  resembles  the  gouty  diathesis,  upon  which  in 
such  cases  it  is  undoubtedly  deijendent.  Wlienever,  in  comparatively 
youthful  male  subjects,  the  veins  become  inflamed  without  apparent 
cause,  there  is  reason  to  Btis|>ect  gouty  antece<lents  and  pretiisposi- 
tions,  and  the  line  of  investigation  should,  accordingly,  be  guided  in 
that  direction. 

The  Eesplratoby  Oboakb, 

The  influence  of  gout  upon  the  respiratory  apparatus  is  not  always 
clear.  The  laryngeal  cartilages  and  ligaments  are  occ^isioually  in- 
vaded  by  a  deposit  of  urates,  but  it  is  very  seldom  that  any  of  the 
spasmodic  or  suffocative  phenomena  of  ordinary  laryngitis  or  oedema 
of  the  glottis  are  experienced  in  such  caaas*    A  certain  degree  of 
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boarsenefis  and  weakness  of  articulation  may  be  remarked^  however, 
aa  a  csonsequence  of  obstruction  of  the  movement  of  the  cartil 
through  chronic  thickening  of  the  laryngeal  membrane,  and  iiifilt 
tion  of  the  cartilaginous  structures  themselves. 

The  respiratory  passages  are  liable  to  inflammation  of  olwtinatelyj 
persistent  character,  and  to  attacks  of  asthma  that  either  coiucido" 
with  attacks  of  gout,  or  appear  to  alteniate  with  them.  The  tenacity 
with  which  bronchitis^  clings  t<>  the  gouty  lias  lieen  long  i^eeognized* 
It  is  charaeteriised  by  a  tedious,  dry  cough,  with  comparatively  littlal 
expectoration^  but  accomijamed  by  considerable  feeling  of  pulmonary 
oppreasion.  In  many  instances  this  chronic  inflammation  finally 
terminates  life  by  invasicm  of  the  terminal  brcmchi,  and  the  develoj>- 
meut  of  the  phenomena  of  capillary  bronchitis.  Sometimes  the  hist 
stage  of  the  malady  is  complicat^Hl  by  efl'usion  into  tlie  pleural  cavity, 
or  l>y  the  evolution  of  acute  pulmomiry  oedema.  There  has  been 
considerable  debate  regarding  the  nature  of  bronchitis  among  the 
gouty.  Some  have  insist^Kl  uiwn  a  specific  character  hy  which  it  can 
be  diS'erentiated  from  all  other  varieties  of  bronchial  catarrh,  while 
others  are  etiually  f>ositive  in  the  statement  that  bronchitis  is  merely 
birrnchitis  whether  it  occur  among  the  gouty  or  among  those  without 
arthritic  i>redis|X)ftition.  Aged  peox3le  are  liable  to  a  chronic  cough, 
with  trifling  expectoration,  that  i>er8ist8  for  many  years,  so  long,  in 
fact,  as  life  may  endure.  It  has  l»een  claimed  with  good  reason  that 
this  is  often  the  result  of  exiK)sure  and  neglect  of  ordinary  precau- 
tions against  catarrhal  iuflammaticm;  still,  in  a  large  proportion  of 
cases,  cai'eful  analysis  will  bring  to  light  a  decidod  diathetic  sul^stra- 
tura  for  such  a  cough,  Hometimes  an  acutt*  attack  of  gout  is  preceded 
or  accompanied  by  an  acute  bronchial  catarrh  tliat  soon  disapiiears 
after  the  eHtalilislimpnt  of  the  ai*ticular  crisis.  Such  cases  ai-e  always 
open  to  the  objet^tion  that  they  were  simply  accidental  coincidences; 
but  in  chronic  gout  the  connection  between  the  primary  disease  and 
the  respiratory  malady  is  far  more  intimate  and  conspicuous.  It  is  J 
among  the  advancM  cases  in  which  the  kidneys  and  the  liver  are  be^l 
coming  sclerosed  that  the  emphysematous  lungs  are  farther  embar- 
rassed by  the  establishment  of  chronic  bronchitis.  These  patients, 
with  or  without  articular  incrustations,  gradnally  evolve  the  well- 
known  signs  of  emphysema  and  lironchitis.  The  chest  liecoraes  bar- 
rel-shapeil  and  resonant;  respiration  is  renderfnl  huiried  and  labori- 
ous by  the  slightest  ex€rrtion;  perspiration  trickles  from  the  surface 
after  the  least  effort,  and  is  followed  by  chilliness,  if  there  lie  any 
sposure  to  even  the  most  moderate  current  of  air.  The  changeable 
renther  of  spring  and  autumn  is  fraught  with  danger  for  these  sensi- 
tive subjects.     They  take  cold  with  the  first  sudden  change  at  the  end 
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of  summer,  and  their  coughs  usually  persist  until  the  close  of  the 
next  spring.  Even  daring  the  intervals  between  the  j^ericNiicAl  at- 
t^icks,  it  ia  usual  to  find  bronchial  niles  audible  over  the  posterior 
and  inferior  portion  of  the  chest. 

80  far  as  the  physical  signs  and  the  exi>ectoration  are  cone^rnetl, 
there  is  nothing  pathognomonic  about  the  bronchitis  with  which  the 
gouty  are  afflicted.  It  is  its  association  with  other  evidences  of 
arthritism,  its  persistence,  and  its  occasional  alternation  with  articu- 
lar manifesttitiona  that  give  it  distinction.  It  is  aggravated  by  many 
of  the  causes  that  o|3erate  unfavorably  upon  the  gouty  condition. 
Sometimes  it  is  worse  during  the  heat  of  summer,  when  the  arthritic 
constitution  exhibits  that  tendency  to  esJiaustion  that  is  so  often 
manifest  during  the  sultry  days  in  the  earlier  and  later  portion  of 
the  hot  season.  Sometimes  it  is  relieved  by  a  humid  state  of  the  at* 
mosphere.  It  is  often  made  worse  by  anxiety  and  fatigue  of  mind 
or  body. 

Among  arthritic  subjects  there  is  often  a  notable  relation  between 
chronic  bronchitis  and  certain  ol}Btinate  cutaneous  eruptions  that  be- 
long to  the  arthiitic  group  of  diseases.  With  the  disapi>earance  of 
one,  the  other  is  aroused  to  activity.  Thus,  it  is  recorded  of  the 
great  Napoleon  that  having  been  harassed  for  a  long  time  by  an  ob- 
stinate cough*  he  was  at  hist  i>er8uaded  by  Josephine  to  consult  her 
favorite  physician,  Corvisart.  On  investigation  it  a]ipe4ired  that  the 
bronchial  aflection  was  coincident  with  the  sup|)res8i(>n  of  an  old  erup- 
tion that  had  eiistefl  for  many  years.  Connsart  immediately  ordered 
a  course  of  counter-irritation,  which  soon  revived  the  cutaneous 
malady  and  cured  the  cough.  Chr«»nic  gouty  bronchitis  is  sometimes 
iiccompanied  by  sudden  paroxysms  of  spasmodic  dyspnoea  that  are 
out  of  all  proportion  with  the  physical  signs  that  are  affonled  by 
Auscultation.  These  attacks  are  fro<iuently  induced  by  the  recunil>ent 
^position,  and  are  relieved  by  sitting  up»  or  by  the  inhalation  of  the 
Tapor  of  ether.  In  elderly  subjects,  however,  the  possibility  of  a 
mwmic  cause  for  such  im^'f^^y^^ns  should  never  l^  forgotten,  and 
they  should  be  the  signal  for  careful  supervision  of  the  course  of 
events  in  the  kidneys  and  heart.  Chronic  inti^rstitial  nephritis  and 
cardiac  dilatation  will  be  often  discovered  as  the  proximate  csiue  ol 
such  res^Hratory  tlysf>ntea. 

The  gouty  character  of  the«e  varieties  of  bronchitis  can  hardly  be 
questioned  when  they  are  itssociated  with  the  usual  articular  mani- 
feHtatiotis;  but  when  bronchitis  precedes  these  changes,  the  conneo- 
Hon  is  more  oliscure  though  none  the  less  re^l.  The  respiratory 
m/iUdy  is  in  such  cases  rightly  estimated  as  a  masked  variety  of 
gout. 
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Nervous  or  spasmodic  asthma  is  often  aasociated  with  the  gouty 
diathesis*  Id  many  instances  it  altermites  with  or  re|)Lae6S  the 
habitual  articular  attacks.  Of  course  there  are  numerous  asthmatics 
who  are  never  gouty,  but  there  are,  besides,  many  arthritics  who  ex- 
hibit the  phenomena  of  asthma  in  such  close  relation  with  their  dia- 
thetic attacks  that  it  is  difficult  to  doulit  their  common  causation. 
Such  cases  are  encountered  in  gouty  families  where  numerous 
ancestors  have  transmitted  the  history  of  all  possible  modes  of  ar- 
thritic disease,  and  have  exhibited  all  the  affiliated  disorders  without 
inteiTuptiou.  In  such  families  asthma  is  of  fre(iuent  occurrence, 
either  as  an  antecedent  or  as  an  alternative  affection*  Yet  so  I01115 
as  there  is  no  recorded  case  of  mtrocedent  gout  actually  replaced  by 
an  asthmatic  attack,  it  may  be  projier  to  speak  of  asthma  as  the  ex- 
pression of  a  morbid  tendency  that  fretpiently  accompanies  gout, 
though  not  itself  a  manifestation  of  that  disease. 

The  pleuritic  effusions  that  are  sometimes  witnessed  in  goutjr^ 
patients  are  proljably  only  very  indirectly  connected  with  the  dise 
They  occur  as  a  consequence  of  ordinary  exposure  to  cold,  and  their* 
character  differs  in  nothing  essential  from  the  ordinary  varieties  of 
pleuritic  inflammation.  The  same  thing  may  be  said  of  the  attacks 
of  pneumonia  that  sometimes  occur  in  gouty  subjects.  This  might 
be  expected,  since  pneumonia  is  not  the  result  of  intoxication,  but  of 
a  specific  infection.  But  the  transient  attacks  of  pxdmonary  hyper- 
emia, that  are  sometimes  accompanied  by  expectoration  of  blood, 
in  non  tul)ercuhir  subjects,  are  often  connected  with  gouty  disorder, 
and  have  no  more  importance  for  prognosis  than  the  hemorrhoidal 
fluxes  with  which  they  sometimes  alternate. 

The  Nekvous  System. 

The  influence  of  gout  upon  the  nervous  system  is  beyond  que 
tion,  yet  there  is  no  department  of  pathology  that  presents  a  greater 
number  of  difficult  problems  than  that  dealing  with  the  nervous  phe- 
nomena associated  with  gout,  80  many  and  so  various  are  the  mor- 
bid changes  that  affect  the  principal  organs  of  a  gouty  patient  that  it 
is  often  a  matter  of  exti'eme  delicacy  to  decide  what  is  due  to  masked 
or  retrocedent  gout,  and  %vhat  must  l>e  ascriljed  to  a  diseased  kidney  or 
other  disabled  apparatus.  Thus,  it  being  not  unusual  for  gouty  sub- 
jects to  suffer  with  chronic  interstitial  ne]diritis,  the  intercurrence  of 
cerebral  sympt<»ms  calls  for  careful  discussion  of  the  possibUitiee  of 
iirH?mia  aa  the  cause  of  the  nervous  disturbance.  It  is  well  known  that 
interstitial  nephritis  may  progress  insidiously  without  notable  symp- 
toms until  a  sudden  and  violent  explosion  in  the  midst  of  ordinary 
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apparent  healtli  unmaska  tlie  fact  of  tlisease.  If  now  the  patient  haa 
been  subject  to  the  prodromes  of  gout»  or  to  au  occasional  articular 
crisis,  it  is  very  natural  to  ascribe  to  that  disease,  in  either  its  latent 
or  retrocedent  varieties,  the  apoplectiform  seijnire,  the  epileptiform 
convulsion,  the  violent  headache,  the  delirium,  or  the  coma  by  which 
he  is  prostrated.  But  examination  of  the  urine,  indicating  the  pres- 
ence of  ci&sts  and  albumin,  or  a  post-mortem  section  of  the  body,  will 
usually  refer  such  accidents  to  their  source  in  a  ruined  kidney- 
Disease  of  the  eerebrnl  arteries  is  a  fre<iuent  cause  of  death 
among  gouty  subjects.  Here,  again  the  phenomena  of  hemorrhage 
and  compression  of  the  brain  might  l>e  mistaken  for  retroceiient  gout, 
or  for  uraDmic  coma.  At  the  Ijedsitle,  without  full  knowledge  of  the 
^Justory  and  antecetlents  of  the  patient,  the  problem  sometimes  as- 
aes  great  ilifficulty. 

In  like  manner,  the  concurrence  of  an  attack  of  delirium  tremens 
with  an  imperfectly  develojied  crisis  of  gout  might  easily  lead  to  the 
belief  that  the  brain  was  suflfering  from  the  incidence  of  retrooedent 
articular  disease. 

But,  in  spite  of  the  fact  that  very  many  of  the  cerebral  accidents 
that  occur  among  the  gouty  can  be  refen-ed  to  causes  other  than  gout, 
it  still  remains  true  that  violent  disturbances  of  the  brain  may  Ije  ex- 
cited by  sudden  suppressicm  of  the  articular  manifestations  during 
an  ordinary  attack.  Cases  have  been  recorded  in  which  the  sufferer 
has  sought  to  ease  his  pain  l>y  plunging  the  feet  into  cold  water,  with 
the  rtwult  that  disapi>earance  of  local  pain  and  swelling  in  the  foot 
has  been  promptly  followed  by  violent  headache^  disturbances  of 
vision,  vertigo,  and  soinnnlence,  or  evenb}'  still  more  alarming  symp- 
toms of  apoplexy,  hemiplegia,  And  coma.  In  such  cases  active  re- 
vulsive treatment,  witli  leeches,  mustard  applications,  and  purga- 
tives, has  sometimes  been  rewarded  with  the  renewal  of  articular 
swelling  and  pain,  and  the  complete  disappearance  of  all  cere1)ral 
phenomena.  Similar  evidences  of  retrocession  have  been  sometimes 
witnessed  as  a  consequence  of  great  fatigue  and  violent  emotion ;  but 
it  must  not  Ije  forgotten  that  under  su<'h  conditintm  old  people  oc- 
cafiionally  become  temporarily  delirious  and  prostrate  without  the 
existence  of  arthritic  manifestations. 

An  interesting  fact  in  connection  with  the  cerebral  disorders  of  the 
gouty  is  the  frequent  occurrence  of  aiihasia.  This  sometimes  occurs 
merely  as  a  consequence  of  failing  nutrition  of  the  brain,  but  in  cer- 
tain cases  it  clearly  alternates  witli  the  articular  phenomena.  Home- 
times  it  is  accompanied  by  convulsive  spasms  of  the  facial  muscles 
ami  upper  extremities,  which  are  genomlly  unilateral  in  their  mani- 
festation.    Genuine  epilepsy  is  almost  always  aggravated  by  a  goutv 


habit  of  body,  but  aometimeB  it  completely  disappears  after  the  do-, 
velopment  of  acute  articular  gout. 

These  yiolent  disturbances  of  the  brain  are,  howi^ver,  the  exeeptioiT 
mther  than  the  rule.  In  the  majority  of  instances,  only  the  milder 
^'arieties  of  nervous  disorder  are  encountered.  Headache,  usually  in 
the  form  of  hemicrania,  is  a  common  experience  among  the  ^:outy. 
Sometimes  it  alternates  with  the  joint  affections ;  sometimes  it  i>er- 
sists  for  weeks  and  months  until  dissipated  by  an  articular  crisis. 
Vertigo,  either  with  or  without  headache,  is  also  of  frequent  occur- 
rence and  similar  behavior.  It  is  probably  dependent  in  eertjiin 
crises  upon  gastric  disorder,  and  in  others  upon  a  diseased  condition 
of  the  cerebral  vessels. 

Mental  disorders  are  sometimes  witnessed  in  gouty  subjects. 
These  disturbances  are  usually  modified  in  accordance  with  the  teiii« 
I>erament  of  the  individual,  so  that  the  sufferer  sometimes  exhibits 
only  the  most  wonderful  jmtieuce  and  amiability  throughout  a  life- 
time of  disease.  But  in  tlie  majority  of  c-ases  the  irascibility  of  the 
patient  is  something  i>henomemii  Depression  of  spirits,  hypochon- 
ilria,  and  excessive  irritftl»ility  are  genendly  experienced*  In  thia 
resjiect  the  state  of  the  brain  conforms  to  the  general  condition  of 
morbid  excibibility  and  debility  into  which  the  entire  orgiinism  has 
fallen.  Gouty  insanity  has  been  descrihod  by  many  authors;  but 
such  an  event  is  of  rare  occurrence,  so  far  as  altoniation  wnth  gout 
or  sulmtituticm  for  gout  is  concerned.  Doubtless,  many  inniHH' 
Xieople  are  gouty,  and  the  depth  of  ilospair  into  which  mauy  goiu  \ 
patients  are  phinged  may  lead  to  some  confusion  in  the  analysts  of 
symptoms.  It  is  often  difficult  in  these  cases  to  draw  the  line  Ihv 
tween  actual  insanity  and  the  various  forms  of  nervous  perversion 
that  may  arise  during  the  course  of  articular  disease.  Still  it  is 
unnecessary  to  ascribe  to  gout  the  different  neurases,  such  as  chorea 
and  hysteria,  tliat  may  l:»o  associated  with  it.  This  should  l)e 
done  only  when  the  facts  of  alternation  and  of  substitution  of  one  for 
the  other  are  beyond  question,  and  when  independent  morbid  condi- 
tions and  lesions  of  the  nervous  structures  cannot  l)e  discovered.  An 
exception  should  lie  made,  however,  in  favor  of  hemicrania.  Thia 
singular  neurosis  so  constantly  occurs  in  gouty  families,  is  so  fre- 
quently ex[>erienced  among  the  precursory  phenomena  of  the  arthritic 
diathesis,  and  is  so  clearly  connected  with  the  articular  crisis  that 
its  relationship  does  not  admit  of  cpiestion. 

From  this  brief  view  of  the  cerebral  accidents  of  gout,  it  is  evident 
that  there  are  many  points  of  resemblance  between  it  and  cerebral 
rlieimifttism.  There  is  the  same  retrtice-Hsion  of  articular  manifesta- 
the  same  violent  onset  of  cerebral  disturbance,  the  same  ten* 
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denev  ko  delirium,  coma,  and  death.  On  the  reverse  of  the  picture^ 
however,  aphasia,  which  in  so  common  in  cei-ebral  gout,  is  an  excep- 
tioDJil  event  in  cerebral  rheumatism.  Vertigo  belongs  to  gout,  while 
delirium,  conmlsious,  and  excessive  elevation  of  temperature  are 
more  fiwiueotly  witnessed  in  rheumatism*  In  both  disea^^i^  the 
post-mortem  appearances  are  insignilic.int  and  out  of  proportion  to 
the  gravity  of  the  symptoms  by  which  tliey  are  accompanied. 

It  is  very  doubtful  whether  the  spinal  cord  is  ever  the  seat  of 
genuine  gouty  iufiamraation.  Gouty  subjects  have  suffered  and  died 
with  myelitis,  but  there  is  no  satisfactory  evidence  that  this  differed 
in  any  particular  from  ordinary  inflammation  of  the  spinal  cord. 

I  The  unirpie  civse,  recorded  by  Ollivif^r,  in  which  there  was  a  general 
deposit  of  urates  uixm  the  external  surface  of  the  dura  mater  and  the 
shentlis  of  the  spimd  nor\'e8,  shows  that  the  fibrous  tissues  \nthin  the 
spiual  canal  can  be  damaged  by  infiltration-  But  in  this  case  the 
cord  and  its  inner  envelopes  remained  healthy.  If  tlie  spinal  cord 
ever  becomes  diseased  through  gout,  it  must  l>e  the  result  of  incKrect 
influences  like  those  that  excite  sclerosis  in  the  kidney,  heart,  blood- 
^iBBsels,  liver,  and  spleen.  It  is  also  probable  that  the  transient  feel- 
ing <if  weakness  in  the  lower  liml>s  that  is  sometimes  experienced  by 
gouty  patients  has  its  origin  in  fugitive  disturbances  of  nutrition  that 
are  really  dependent  upon  gout.  There  is  no  reason  why  the  poison 
of  gout,  like  that  of  syphilis,  should  not  create  a  |>redispoaition  to 
chronic  myt^litis;  and  when  no  other  cause  of  inflammation  c^n  be 
discovered,  tlie  affirmative  inference  becomes  unavoidable. 

With  similar  reservations  the  influence  of  gout  upon  the  periph- 
%l  nerves  is  incontestable.     Neuralgias  c>f  the  gre^itest  severity  and 
ob^itinacy  are  among  the  most  frequent  consecpiences  of  gout.     By 

I  their  recurrent  and  paroxysmal  manifestations  tliey  often  resembla 
the  evolution  of  articnilar  gout.  No  part  of  the  body  appears  to  es- 
cape their  incidence,  and  their  duration  varies  from  that  of  the  moet 
transient  fulgurant  pain  to  the  unintermitting  and  jjersistent  agony  of 

I  chronic  inflammation.  Chief  among  the  ilisorders  is  sciatica,  which 
may  occur  either  as  a  simple  neuralgia  or  as  an  uncompn>mising 
neuritis.  It  is  tx^easiooally  accompanied  by  amesthesia  and  muscu- 
lar atrophy,  but  usually  the  princij>al  symptom  is  pain  along  the 
course  of  the  sciatic  nerve  and  its  braiierhes.  It  is  extremely  liable 
to  recurrence  and  to  fre<pient  exacerbations  without  apparent  cause, 
Sometimes  it  altemates  distinctly  with  articular  manifestations;  but 
more  frequently  it  seems  to  be  excited  by  accidental  exposure  to  cold 
or  injury* 
Neuralgias  of  the  trifacial  and  intercostal  nerves  follow  sciatica  iu 
the  order  of  frec|uency.     The  writings  of  the  English  are  rich  iu  di^ 
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tails  regarding  these  peripheral  paiiis,  which  are  usiiallj  worse  at 
night,  and  are  clearly  connected  with  the  prodromes  of  articular 
gout.  Sometimes  thej  cannot  be  clinicallj  distinguished  from  the 
pains  of  muscidar  rheumatism,  and  they  may  assume  the  forms  of 
lumbago,  or  of  deltoid  or  crural  pain.  The  recti  abdominis  muscles 
are  frequently  thus  affected.  Occasionally,  pain  is  experieuced  in  the 
tongue  or  about  the  teeth,  usually  fugitive  in  character,  but  sometimes 
yielding  only  after  weeks  of  suffering.  Sometimes  it  is  in  the  deep 
muscles  of  the  spinal  column  that  pain  is  felt,  or  it  may  occupy  the 
track  of  any  deep  nerve,  especially  at  night,  causing  imusual  sensa- 
tions, as  if  an  almost  intolerable  cutaneous  itching  had  )>eeu  trans- 
feiTed  fi'om  the  surface  to  the  central  tissues  of  the  part.  In  many 
instances,  fortunately,  these  tt)rment4f*  are  very  fugacious^  but  some- 
times they  manifest  a  degree  of  prominence  that  is  suggestive  of  sab- 
acute  peripheral  neuritis.  WTieu  they  are  encountered  in  robust  and 
vigorous  subjects,  they  usually  yield  to  vegetable  diet  and  purgatives^ 
followed  by  colchicum  and  sodium  salicylate;  but  among  aged  and 
broken-down  subjects  they  are  the  result  of  permanent  degeneration 
of  tissue,  and  are  seldom  relieved  by  medical  treatment  without  re- 
course to  surgery. 

Besides  the  sensory  disorders  above  indicated,  the  peripheral 
neiTes  are  also  subject  to  motor  disturbances  that  take  the  form  of 
muscular  spasm,  involving  sometimes  an  individual  muscle,  and 
sometimes  arousing  a  whole  group  of  muscles.  The  spasms  are  of 
very  fretjuent  occurrence  among  the  introductory  symptoms  of  a 
gouty  attack;  they  are  often  experienced  during  the  inten^als  between 
the  paroxysms  of  the  ilisease,  and  with  advancing  yeai^  they  become 
one  of  the  most  tormenting  incidents  in  connection  with  chronic  gout. 
In  certain  cases,  they  are^so  often  repeated  and  are  attended  with 
such  a  degree  of  exalted  reflex  exeitability,  that  they  seem  to  \ye  de- 
pendent ui>ou  morbi<l  changes  in  the  siniial  et>rd.  Probably,  however, 
they  simply  express  the  general  condition  of  irritable  weakness  into 
which  the  entire  organism  has  fallen.  Even  among  arthritically  pre- 
disposed individuals  wlio  have  never  suffered  with  articular  inflamma- 
tion or  uratic  deposits,  it  is  a  common  event  to  witness  transient  spasms 
of  the  fibres  of  the  orbicular  muscles  of  the  eyes  and  mouth,  or  of 
the  facial  muscles  an<l  muscles  of  the  extremities.  Some  observers 
are  of  tlie  opinion  that  epileptiform  convulsions  may  be  occasionally 
excited  by  similar  irritation  of  the  brain  and  ner^^o-muscular  appara- 
tus with  gouty  blood.  A  further  analogy  with  epilepsy  is  suggested 
by  the  fact  that  these  spasmodic  affections  are  occasionally  followed, 
as  sometimes  luippens  after  an  epileptic  seizure,  by  temporary  par 
BIS  of  the  over-excited  muscles. 
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Angioneurotic  cBdema  is  not  infre^iuent  amoDg  the  gouty,  espe- 
cially among  females  and  neurotic  patients.  It  often  appears  about 
the  joints,  and  in  the  loose  areolar  tisane  of  the  eyelids,  lips,  V)ren8ts, 
Ijrepuce,  and  labia.  The  jihenomena  of  swelling  and  pain  are  rapidly 
developed,  and  often  subside  or  are  transferred  elsewhere  as  rapidly 
as  they  api>eared.  Sometimes  the  hands  or  tlie  neck  are  visibly  en- 
larged for  lioui-s  at  a  time,  without  consideniblo  pain  other  than  a 
sensation  of  stiif*uess  and  clumsiness  in  the  affected  pai-ts.  The  oc- 
currence of  these  phenomena  among  the  memU^rs  of  a  gouty  family, 
together  with  their  freiiuent  association  with  <»thcr  arthritic  manifes- 
tations of  a  decided  character,  and  their  relief  by  colchicum  and  alka- 
lies, all  combine  to  show  their  dependence  upon  the  8i>ecific  diathesis* 

The  connection  beti^ een  the  above*indicated  symptoms  and  morbid 
excitations  of  the  sympathetic  nervous  system  is  so  clearly  apparent 
that  it  is  p\ident  that  gouty  phenomena  are  not  limited  to  the  oere- 
bro-fipinal  nervous  ajiptmitus.  The  visceral  idexuses  and  nerves  are 
fretjuently  the  seat  of  painfid  disturbances  that  afl'ect  the  functions 
of  secretion  and  nutrition.  It  is  in  the  abilominal  and  pelvic  organs 
that  some  of  the  m«>st  distressing  manifestations  of  ganglionic  ner- 
vous disorder  occur.  Painful  menstination  and  ovari.an  tenderness 
are  common  esi*eriences,  even  l>efore  the  Jiccess  of  articular  gout,  or 
even  in  cases  tbat  never  advance  lieyond  proikomai  stages  of  the 
tliathetic  disease.  The  walls  of  the  stomach,  intestines,  bladder,  and 
urethra  are  not  infreciuently  the  seat  of  obstinate  suffering  that  is  !©• 
Lieved  oidy  by  anti-arthritic  measures.  In  many  instances  theae 
pains  are  migratory  and  transient,  skipping  rapidly  from  one  part  of 
the  body  to  another;  but  they  often  remain  fixe<l  for  considerable 
periotls  of  time.  A  distinctly  paroxysmal  character  can  be,  however, 
ostiaUy  ol>8erved,  and  noctunml  exacerlmtions  are  of  frequent  occur- 
rence. Sometimes  the  coincidence  of  these  paixixysms  with  the  vary- 
ing alkalinity  of  the  bhxKl  can  to  clearly  determined.  Fatigue  of 
every  kiml,  moral,  intellectual,  and  physical,  operates  p4»werfully 
to  aggravate  the  painful  attacks,  and  they  are  greatly  ameliorated 
by  rest  and  (iroper  f<>o<l.  Among  neurotic  dyspeptics  who  have  in- 
herited the  arthritic  diathesis  this  form  of  neuralgia  is  not  uncom- 
mon, even  though  pronounced  symptoms  of  gout  have  never  l*een  ex- 
perienced. Eichhnrst  mentions  it  as  a  gastro-intestiual  neurosis 
which  he  enumerates  among  the  phenomena  of  diabetes.  Other 
iiTiters  have  vaguely  noted  it  as  a  symptom  of  **lithri»mia,**  l>ut  its 
connection  i*^th  the  symimthetic  nervous  system,  and  its  dependence 
upon  arthritism,  have  not  been  defined  with  sufficient  clearness  by 
the  majority  of  \\Tit**rH.  Tliese  visceral  neuralgias  are  most  fre- 
quently experienced  during  the  changeable  weather  of  the  spring  and 
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aatimui  monyss,  mid  during  the  early  heats  of  snmmeif ,  in  tiiifi 
sped  ocmfonmng  to  tLe  course  of  gout.  They  usually  oocitr  anions 
ooii84i|MUed  indiWduals  who  have  reached  middle  or  adraiieed  life ; 
Intt  thej  80iiii!tiii]e6  are  felt  by  the  youthful  members  of  gout^'  lami- 
lies.  When  the  stomach  is  chiefly  inyolTed,  the  painful  paroxvBms 
eomioenee  when  the  orpin  is  empty — ^toward  noon^  or  in  the  latter 
fxirtion  of  the  afternoon,  or  dariDg  the  night,  generally  aft^r  mid- 
;ht — and  they  persist  for  one  or  two  hours  or  until  relieved  by 
"loo<l  or  medication.  The  favorite  seiit  of  the  pain  when  the  stomach 
is  princiimlly  affected  is  in  the  epigastrium  or  in  the  left  hvpochuu- 
drium.  It  is  not  limits  to  a  single  focus,  but  is  vaguely  diffii 
through  tlie  ni»|ier  portion  of  the  abdomen.  Sometimes  il  extent] 
into  the  cardiac  area,  or  even  as  far  as  the  arms.  The  character  of 
the  fMiln  is  of  a  nature  that  distinguishes  it  from  other  aMnmin^ 
pains.  It  may  be  accompanied  by  tenderness  of  the  epigai^tric^ 
rc^on,  particularly  in  the  sternal  thiril  of  the  right  rectus  muscle, 
but  such  tendeme.^  is  distinct  from  gasti'ulgia*  It  is  not  increa^^ed 
by  preasune  or  by  movement.  The  iiatieut  may  cough,  sne^'ze,  laugh, 
walk,  or  run  without  inHuence  upon  the  location,  character,  or  inteu- 
sity  of  the  suffering.  Ofilinarily  the  paroxysm  is  not  Lutolerable, 
but  sometimes  it  is  horribly  severe,  and  is  attended  by  a  feeling  of 
fearful  exhaustion.  It  is  a  dull,  deep-seated,  widely  diffused  and 
[versisteut  distress,  quite  different  from  ordinary  gastralgia,  colic,  or 
peritonitis.  It  cannot  l)e  mistaken  for  the  x^in  that  exists  in  the 
gastric  crisis  of  tabes  dorsaiis^  or  in  chronic  alcoholism,  or  in  periph- 
eral neuritis.  By  the  suffei^er  it  is  i-eadily  distinguished  from  the 
more  tolerable  pains  that  iX?casionally  have  their  seat  in  the  aljdomitial 
wall,  sometimes  alternating  with  the  gjistro-enteralgic  paroxysms. 
In  short,  it  possesses  all  the  characteristics  of  neiiralgia  affecting  the 
sympathetic  nerves.  Such  pain,  when  severe,  is  more  intolemble 
than  ordinary  peripheral  neuralgia.  AVlien  the  enteric  plexuses  are 
involved,  the  distress  m  usually  leas  severe,  but  not  less  aimoyin^ 
than  when  the  stomach  alone  is  affected.  Sometimes  ihe  pelvic 
ner^'es  are  the  seat  of  irritation,  and  the  patient  may  suffer  intensely 
with  rtH*ttil  or  vesical  agony,  especially  aftt*r  sexual  intercourse.  Pro- 
longed and  painful  erectiouH  sometimes  prevent  sleep  during  the  later 
hours  of  the  night.  During  the  intervals  l>etween  the  paroxysms, 
es[^>eciaUy  if  food  and  sleep  have  l>een  procured,  Ixxlily  comfort  may 
be  complete.  But  the  terminatiou  of  gastric  digestion,  or  the  oe*j 
currence  of  bodily  fatigue,  or  an  exposure  to  cold  damp  air  may 
immediately  followed  by  a  return  of  pain.  Gradually  the  patient 
becomeiB  exhausted  from  suffering  and  loss  of  sleep:  he  is  morbiilly 
tennitive  to  cold,  becomes  neuraathenic,  and  is  incapable  of  physical 
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or  mental  activity.  Yet  some  of  these  sufferers  present  a  florid  ajv 
pearance,  and  retain  their  usual  weight.  Many  of  them  are  hypo- 
chondriacal ;  and  some  of  the  more  intelligent  class  c^jj  scarcely  be 
persuaded  that  they  ai-e  not  Wctims  of  malignant  disease  of  the  atom* 
ach  or  other  abdominal  organs. 


The  Influence  of  Gout  upon  the  GENnx>U  binary  Organs. 

The  gouty  kidney  has  l>oen  already  de8cril>ed»  but  it  is  impossible 
to  insist  too  fre^iuently  uiwn  the  insidious  manner  in  which  an  inter- 
stitial nephritis  may  be  established  under  the  intiuence  of  au  exces- 
sive circulation  of  urates  through  the  kidney.  Nut  infre<iuently  does 
this  occur  in  cases  of  latent  arthritism  where  no  articular  deiHisit  or 
inflammation  has  ever  haj>i>enod.  The  only  unusual  symptom  may 
be  an  increase  in  the  urinary  excretion,  e8i>ecially  when,  as  during 
pregnancy,  there  ia  some  hyppiin^phy  of  the  heart.  But  the  op- 
posite condition  m«y  also  obtain,  with  an  enfeebled  heart  and  sciinty 
urine.  Whenever  there  ia  cctm plaint  of  heailache  that  is  unimually 
severe  and  persistent,  or  when  there  is  debility  and  vague  bodily  dis- 
tress without  apparent  cause,  the  condition  of  the  kidneys  should 
be  C4irefully  investigated.  Under  such  circumstances  the  urine  will 
often  be  found  acid,  depositing  crystals  of  uric  aeid,  and  exliibtting 
a  trace  i>f  albumin  when  treated  with  heat  or  nitric  acid.  So  long  as 
no  unusual  trial  or  effort  disturbs  the  IxKlUy  functions,  all  these 
symptoms  pass  unnoticed,  but  any  little  disorder  of  digestion^  a 
severe  cold,  the  recurrent  menstrual  flux,  or  the  occurrence  of  parturi- 
tion, may  arouse  symi>toms  of  intoxication  that  vary  in  severity  from 
tlie  ordinary  forms  of  headache  to  convulsions  and  unemic  incideuts 
of  the  most  fabil  character.  It  is  in  this  insidious  manner  that  many 
of  the  accidents  of  pregnancy  and  parturition  are  prepared  among 
females  who  belong  to  gouty  families,  and  who,  perhaps,  exhilnt  few 
other  indicntions  of  an  inherited  pre<lisposition. 

The  occurrence  of  renal  congestion  lieare  a  certain  distinct  relation 
to  articular  gout.  It  is  characteri»ed  l>y  lancinating  pain  deep  in 
the  loins,  and  is  sometimes  accomv»anieil  by  ha^maturia  and  a  fugitive 
tnw^e  of  albumin  in  the  urine  occurring  alternately  or  coincidently 
with  articular  disease.  These  symptoms  suggest  the  existence  mid 
passage  of  remd  calculi,  but  they  are  often  exr  *  d  when  no  dis- 
charge of  gravel  or  calculus  takes  place.  But  iie  iliHrharge  of 
sm*h  oljstnictive  masses  doe^  not  invariably  occur  at  the  time  of  the 
attack  of  renal  colic,  it  is  not  always  safe  Ui  conclude  that  every  ciwe 
of  imiu  in  the  loins  accumpanietl  by  ha^niaturia  without  gravel  or  cbX- 
culi  is  a  case  of  renal  gout     The  close  relation  between  gout  and 
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gravel  that  imquestioDably  eidsts  will  be  more  fully  discussed  on  n 

subsequent  page. 

The  bladder  is  often  affected  during  the  coui'se  of  gouty  disorde 
The  symptoms  of  visceral  iiTitatiou  are  more  frequent  among  arthritio 
patients  than  among  others.  Irritation  at  the  neek  of  the  bladder, 
causing  painful  desire  to  urimite  and  accompanied  with,  or  foUowe-d 
by,  burning  sensations  along  the  whole  length  of  the  urethra,  are  the 
signs  of  this  functional  disturbance.  The  urine  is  of  rather  higli 
specific  gravity,  clear,  and  acid,  WTien  the  irritation  advances  to 
the  stage  of  inflammation  the  urine  is  charged  with  mucus,  leucocy  tes. 
and  urates,  forming  a  coiusiderable  nd  Iky -looking  sediment  as  the 
lie  pi  id  cools.  Occasionally,  there  is  hemorrhage  from  the  lining  of 
the  bladder  which  cannot  be  ascribed  to  the  pret*ence  of  stone,  or  to 
villosiiies,  malignant  grni^^hs,  or  the  other  usual  causes  of  bleeding 
in  this  locality.  When  coincident  with  neuralgic  pains  elsewhere 
that  alternate  with  articular  gout,  such  discharges  are  usually  due  to 
the  diathetic  disease,  and  are  comparalile  to  the  attiu?ks  of  nose-bleed 
with  which  so  many  youthful  arthritics  are  familiar. 

The  prostate  gland  often  sufl'ers,  and  it  is  more  liable  to  enlarge- 
ment among  the  gouty  than  among  other  elderly  people.  The  fact 
that  such  patients  are  prone  to  halutual  constipation,  hemon^hoids^ 
gravel,  and  stone  in  the  bladder,  adds  greatly  to  their  chances  for 
prostatic  disease. 

Cfouty  urethritis  is  not  uncomumn  as  a  symptom  that  may  appear 
toward  the  close  of  an  arthritic  attack.  Among  youthful  arthritics 
it  is  sometimes  excited  by  copulation  independently  of  gonorrhceal 
infection;  imd  it  may  occur  spontaneously  without  sexual  intercourse. 
In  all  such  cases,  however,  the  character  of  the  urethral  discharge 
should  be  determined  by  the  aid  of  the  microscoije  before  deciding 
upon  the  al^sence  of  infective  cocci.  In  certain  eases  thrombosis  of 
the  veins  in  the  cavernous  structures  of  the  penis  takes  place,  and 
the  filirous  sejita  and  sheath  f)f  the  orgnu  may  become  infiltratetl  at 
ilifferent  |)oiuts,  causing  chronic  fibroid  thickening  that  interferes 
with  the  free  passage  of  the  blood,  and  excites  chordee  and  painful 
erections  that  are  sometimes  very  persistent.  Enlargement  and  in- 
duration of  tlie  testis  may  also  exist.  This  gouty  variety  of  orchitia 
is  seldom  as  firm  and  dense  as  the  other  forms  of  testicular  inflam- 
mation. 

Uterine  gout  has  been  described  by  Sir  James  Simpson,  but  there 
IB  no  satisfactory  evidence  of  organic  uterine  disease  that  can  bo 
proi>erly  ascrilx^d  to  gout.  But  there  is  abundant  e\ddence  of  the 
fact  that  women  w^ho  l>elong  to  g<»uty  families  are  frecpient  sufferers 
with  f»ainfnl  nervous  sensations  and  disturbances  of  function  invol?* 
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ing  the  orgaDB  within  the  pelvis.  Such  patients  suflFer  with  leucor- 
rhcea»  dysmenorrhoea,  nterine  catarrh,  herpetic  eruptions  about  the 
vulva,  and  various  erosions  of  the  cervix,  that  either  accompany  or 
alternate  with  the  eczema,  bronchitis,  asthma,  and  other  arthritic 
affections  that  are  so  characteristic  of  the  diathesis.  They  also  have 
frequent  experience  of  lumlmr  neuralgia,  sciatica,  hemorrhoids, 
praritus  of  the  vulva,  and  sudden  ^dolent  determinations  of  the  blood 
to  the  i)ehic  \Tseera,  It  is  at  the  time  of  the  menopause  that  these 
incidents  are  most  frequent  and  most  annoying.  Attacks  of  metror- 
rhagia are  not  iufrecpient  under  such  circumstances,  and  they  often 
alternate  with  congestive  x>Aroxy8ius  affecting  the  lungs,  liver,  and 
other  viscem.  In  chronic  cases  such  a  degree  of  over-sensitiveness 
is  tlevelo})ed  that  pain  accompanies  every  movement  of  the  abdominal 
and  pelvic  organs ;  and  the  neck  of  the  uterus  becomes  intolerant  of 
the  slightest  touch.  The  happy  effect  of  warm  baths  and  alkaline 
medication  throws  a  clear  light  uix^u  the  nature  of  many  of  these 
caaes,  and  points  the  way  to  relief  that  cannot  be  procured  by  topical 
treatment.  Whenever  vidvar  |>niritu8  cannot  be  explained  by  the 
eiistenca  of  diabetes,  leucorrhtua,  um-leanliuess,  or  the  presence  of 
parasites,  it  wiU  generally  be  found  that  the  patient  belongs  to  a 
gouty  family ;  and  a  careful  inquiry  will  fn^quently  result  in  the  dis- 
co%*ery  of  other  slight  and  often  disregarded  evidences  of  the  arthritic 
predisposition.  If,  therefore,  uterine  gout  does  not  exist,  it  is  cer- 
tain that  uterine  disorders  may  be  most  profoundly  influenced  by  the 
disease,  even  iu  its  most  obscroFe  and  latent  form. 


The  Intlitekce  of  Qovt  ufon  DisBAsn  op  thb  Ssm. 

From  the  remotest  antiquity  a  connection  between  gout  and  certain 
cutaneous  diseases  has  been  remarked  by  all  cliuical  observers  who 
have  seen  much  of  the  disorders  that  are  experienced  by  the  wealthier 
classes  of  society.  It  is  true  that  authors  who  have  based  their 
opinions  ujKjn  hospital  and  dispensary  practice  have  denied,  or 
sought  to  minimize,  this  connection.  But  this  is  so  by  reason  of  the 
fact  that  few  among  the  pauper  class  are  ever  plac^  in  circumstanoefl 
favorable  to  the  evolution  of  gout.  They  are  usually  the  victims  of 
stiinatiou,  exposure,  dirt,  biberculosis,  rheumatism,  malaria,  and 
syphilis;  and  they  exhibit  the  skin  diseases  that  are  favored  by  the 
disorders  of  nutrition  that  ai^e  thus  provokeil.  Similar  cutaneous 
maladies  may  exist  among  those  who  are  predisposed  to  gout;  but 
careful  observation  reveals  the  fact  that  in  that  class  of  patients  there 
is  a  conspicuous  t.     '  to  the  manifestation  of  particular  varietieii 

of  skin  disease  ra  .m  the  miscellaneous  display  that  is  apimrent 
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amoBg  other  classes  of  cutaneous  sufferers.  It  ia  also  observed  that 
among  the  gouty,  skin  diseases  are  prone  to  alternate  with  articular 
attacks,  so  that  certain  utterly  intractable  and  distressing  eruptions 
disappear  entirely  during  the  course  of  an  attack  of  gout  in  the  feet 
or  elsewhere.  The  alternate  disai>pearance  and  return  of  eczema  and 
gouty  dyspepKia  have  bt»en  freipiently  noted  by  all  tlie  great  clinical 
teachers  frum  the  days  of  Gakn  to  the  present  time;  so  that  the 
dei)endence  of  certain  eruptions  upon  an  arthritic  condition  may  be 
considered  a  fact  tm  well  established  as  that  of  the  connection  l»e- 
tween  gout  and  interstitial  nephritis,  heart  disoaso,  bronchitis,  asth- 
ma, or  any  othei*s  from  tlie  long  list  of  maladies  that  are  either 
dependent  U]>on  or  nindified  by  gout.  All  of  these  disorders  may  be 
initiated  by  other  causes,  but  their  course  and  duration  are  dependent 
not  so  mucli  ui>on  tlie  exciting  cause  aa  upon  the  condition  of  the 
tissues  that  ai*e  excited. 

Without  stopping  to  consider  the  ulcerations  of  the  skin  that  may 
be  produced  l>y  the  enlargement  and  pressure  of  tophi,  we  may  enu* 
merate  the  cutiineous  diseases  that  are  most  frecjuent  among  the  gouty. 
They  aro  eczema,  impetigo,  acne,  pityriasis,  psoriasis,  urticaria, 
hehen,  and  pnirigo, 

Eczema  is  fre(][uently  witnessed  among  the  children  of  gouty 
families.  It  appears  upon  the  face  and  scalp,  and  other  parts  of  the 
body,  and  does  not  differ  essentially  from  the  eczemas  that  occur 
among  other  childi^en,  unless  it  Ije  in  the  greater  obstinacy  with 
which  it  rebels  against  all  treatment.  It  is  sometimes  dry  and  indo- 
lent, while  in  other  cases  it  assumes  the  moist  and  acutely  inflam- 
matory type*  At  about  tlie  ago  of  twenty-five  years,  it  begins  again 
t«>  torment  the  futui-e  arthritic  suliject,  appearing  usually  upon  the 
lateral  surfaces  of  the  thumb,  index,  and  midtUe  finger.  The  erup- 
tion is  seldom  moist  and  does  not  cause  much  annoyance  from  itch- 
ing; it  is  a  dry  eczema  that  caus^^s  sui^erfieitd  de8<|uamation  of  the 
cuticle,  and  but  little  else  in  the  way  of  inconvenience.  The  spring 
of  the  year  is  the  favorite  time  for  its  manifestation,  and  it  gradu- 
ally disappears  during  the  summer,  to  be  renewed  again  the  follow- 
ing year.  Similar  manifestations  ocrcur  in  circumscril>ed  patches 
over  the  sternum,  in  the  axilhe,  genito-crural  folds,  at  the  flexures  of 
the  elbow  and  knee-joints,  and  around  the  ankles.  These  eruptions 
are  usually  dry  and  scaly,  and  they  often  itch  beyond  all  endurance. 
With  advancing  years  and  increasing  corpulence^  they  may  assume 
the  form  of  interti'igo  wherever  they  occupy  the  opposing  folds  of 
the  skin,  such  as  exist  under  the  breasts,  in  the  groins,  and  between 
the  prepuca  and  the  glans  penis. 

Impetigo  is  not  uncommon  among  the  children  of  the  gouty.     It 
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does  not  differ  from  the  similar  mamfestatious  that  occur  among  un- 
healthy infaotB. 

Acne  occurs  at  and  after  the  a^^e  of  pul)erty»  It  is  usually  more 
severe  and  oV)8tiuate  among  the  future  gouty  than  among  other  sub- 
jects, and  it  tends  to  assume  an  indolent  form  with  large,  violaceous 
pustules  that  exceedingly  disfigui^  the  countenance^  and  leave  per- 
manent scars  upon  the  cheeks,  temples,  and  nose. 

Psoriasis  presents  no  special  |>ecullarities  among  the  gouty,  ex- 
cept that  it  may  disappear  during  articular  attiicks,  thus  showing 
the  tendency  Uj  alternation  that  is  characteristic  of  other  disorders 
that  are  more  or  less  dependent  upon  arthritism. 

Lichen  and  prurigo  are  very  common  among  elderly  people  who 
belong  to  the  arthritic  class.  The  cutaneoits  maniiostjitions  are  not 
conspicuous,  but  there  is  an  intolerable  itching  that  is  out  of  all  pro- 
portion to  the  \i8ible  appearances,  indicating  the  largely  nervous 
character  of  the  affection.  The  suffering  is  more  or  less  paroxysmal, 
and  is  often  worse  at  night,  or  lifter  fatigue  of  mind  or  body,  or  when 
the  bowels  are  confined.  Such  patients  procure  temporary  relief  by 
scratching,  so  that  their  skin  is  often  more  deeply  marked  by  the 
nails  than  by  the  eruption.  They  are  intolerant  of  cold  and  heat, 
and  cannot  enjoy  tulvlHiths  on  account  of  the  fearful  burning  ami 
itching  all  over  the  body  that  are  excited  by  sudden  change  of  temi)er- 
ature  affecting  the  cutaneous  surface.     The  region  ar<>und  tlie  anus 

often  among  old  people  the  seat  of  pruritus  that  is  exceedingly 
ersistent  and  tormenting. 

Furuncles  and  carbuncles  frequently  precede  or  alternate  with 
attacks  of  gout.  They  are  prone  to  follow  one  another  in  successive 
croi>s  for  a  considerable  period,  perhaps  until  an  arthritic  inflamma- 
tion clears  the  boily  for  a  time.  In  all  such  cases,  however,  there 
should  be  careful  examination  of  the  urine  for  sugar,  since  the  exis- 
tence of  iliabetes  is  a  common  cause  of  furuncular  erui»tions. 

In  all  these  cutaneous  disorders,  however,  there  is  nothing  path- 

aomonie.  Their  relation  with  gout  must  lie  determined  by  their 
incurrence  or  alternation  with  articular  symptoms,  and  by  the  his* 
tory  of  the  patient  rather  than  by  any  special  peculiarity  of  tlie  erup- 
ions  themselvtjs.  The  arthritic  col\dition  of  the  patient  is  not  neces- 
urily  the  cause  of  the  skin  diseiisei  but  it  favors  its  api)earance  and 
gives  color  ia  its  manifestations.  In  certain  cases  an  excess  of  urates 
can  be  det<x^ttxl  in  the  li(iuids  that  are  discharged  frc^m  the  weeping 
tmrface  of  an  eczematous  pattdi,  for  exam]»Ie ;  *ind  one  is  tempte*!  in 
view  of  such  incidents  to  explain  the  eczema  by  fissuming  a  morbid 
ption  of  the  urates  upon  the  cutaneous  tissues.  But  in  other  cases, 
is  an  absence  of  urates  from  the  ecsematous  discharge  and  from 
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the  blood  iteelf.  An  excess  of  uric  acid  alone  canBot,  therefore, 
the  oaly  cause  of  the  lesion,  though  it  must  undoubtedly  aggravate 
the  disease  when  it  is  i>reseiit.  This  aspect  of  the  subject  will  Vie 
more  fully  discussed  iu  couuection  with  the  pathology  of  gout,  iu  a 
subsecjuent  section. 


Manifestatioks  of  Gout  is  the  OiiOANs  of  Special  Sense, 

Disorders  of  the  eye  are  not  infreriuently  eucounterod  iu  gout  simi- 
lar to  those  seen  in  rheumatism*  Miiuy  authors  have  ftiiled  to  dis- 
tinguish clearly  between  them  for  the  reason  that  their  symptoms  are 
nearly  identical,  though  their  causes  may  diflfer.  There  are  also  dis- 
eases of  the  eye  occurting  in  gouty  subjects  that  are  only  indirectly 
due  to  arthritism.  Thus  a  gouty  patient  may  have  black  specks  float- 
ing in  tlie  field  of  vision,  or  may  seem  t<7  be  looking  through  a  fog,  or 
he  may  be  embaiTassed  by  central  scotomata.  He  may  even  become 
suddenly  blind;  and,  on  ophthalmoscopic  examination,  a  retinal  hem- 
orrhage may  l>e  discovered.  This  is  due  to  the  st'ite  of  arterial 
disease  that  accompanieB  interstitial  nephritis,  so  that  gout  is  not  the 
direct  cause  of  these  visual  accidents,  but  is  their  remote  antecedent. 
In  like  manner  it  knay  be  the  indirect  and  remote  cause  of  certain 
oases  of  arcuH  senilis,  atrophy  of  the  optic  ner\e,  and  ])rogi^8sive 
loss  of  sight  in  elderly  patients  who  have  suffered  long  with  chronic 
gout.  Yet  other  elderly  subjects  who  have  never  had  exf)erience  of 
gout  may  l)e  afflicted  in  the  same  way,  illustrating  the  well-known 
pathological  fact  that  very  similai*  diseases  may  be  excited  by  widely 
different  causes. 

Among  the  disorders  of  the  eye  that  are  directly  connected  with 
acute  gout  may  be  mentioned  a  variety  of  conjunctivitis  that  fre- 
quently precedes  an  articular  inflammation.  It  sometimes  so  far 
antedates  the  attack  that  it  must  be  reckoned  among  the  i>rotlromal 
symptoms;  in  other  cases  it  accompanies  the  onset  of  the  pain 
and  swelling  in  the  joint.  It  is  characterized  by  an  abrupt  and  ap- 
parently causeless  beginning;  there  is  considerable  pain,  redness  aud 
swelling  of  the  conjunctiva,  usually  without  much  photophobia,  and  a 
rather  copious  watery  discharge.  So  soon  as  the  joint  becomes  in- 
flamed, these  symptoms  all  subside,  and  disappear  in  the  course  of 
twenty-four  hours.  The  earlier  attacks  leave  no  trace;  but  if  often 
i^ejieatt^d,  the  sclerotic  vessels  become  i>ermanently  dilated,  and  a 
chronic  blepharitis  may  be  established. 

Garrod  and  others  have  observed,  in  a  number  of  instances,  the 
formation  of  genuine  tophi  in  the  conjunctiva  and  sclerotic  coat  of 
the  eye.     These  rare  deposits  are  not  found  during  the  acute  attacks 
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of  gout,  but  are  usually  the  result  of  gradual  and  unnoticed  infil- 
tration. 

In  like  manner,  inflammatory  attacks  affecting  the  eye  are  more 
common  during  the  course  of  irregular  gout  than  in  acute  forms  of 
the  disease.  They  occur,  like  other  erratic  manifest^itions,  with  an 
abrupt  commencement,  a  rather  violent  course,  and  a  sudden  termina- 
tion whenever  articular  or  visceral  crises  begin.  They  usually  involve 
the  iris  and  the  choroid,  and  sometimes  invade  the  sclerotic.  When 
this  coat  is  inflamed  an  injected  zone  is  visible  through  the  trans- 
parent conjunctiva,  more  conspicuous  than  elsewhere  around  the  in- 
sertions of  the  ocular  muscles. 

Iritis  and  irido-choroiditis  are  more  frequent  than  sclerotitis; 
they  are,  in  fact,  the  most  common  of  tlie  gouty  inflammations  of  the 
eye.  They  are  usually  eucountemd  among  the  members  of  arthritic 
families,  who  have  gouty  deposits  in  the  joints,  ears,  and  elsewhere ; 
they  are  liable  to  periodical  recun-ence,  especially  in  the  spring  of 
the  year,  like  regular  articulai*  gout ;  they  frequently  occur  indepen- 
dently of  other  manifestations,  but  sometimes  they  follow  the  out- 
break of  inflammation  in  the  joints.  Despite  the  efl'ort^  of  imminent 
!  ophthahoiologists  to  distinguish  the  gouty  iritis  from  other  %*arietias 
of  the  disease,  no  such  distinction  cau  be  made.  There  are  no  pa- 
thognomonic symptoms,  and  from  the  clinical  point  of  view  there  in 
no  difl^erence  between  arthritic  iritis  and  the  varieties  of  the  malady 
that  are  excited  by  rheumatism  or  syphilis.  But  in  the  gouty  forms 
of  iritis  there  is  a  greater  tendency  to  panixysmid  exacerlmtion  of  the 
symptoms,  as  tlie  disease  progresses  by  fits  and  starts.  These  ex- 
acerbations are  accompanied  by  serous  and  fibrinous  exudations  that 
fgrejitly  increase  the  liability  to  posterior  synechia  with  all  its  ti*ain 
of  deleterious  consequences* 

Another  peculiarity  of  gouty  irido-choroiditift  is  its  t/»ndency  to 
recurrence,  and  its  final  jiroductiou  of  complete  glaucoma  in  many 
I  instances.     It  is  also  singuhirly  intractable  to  ordinary  methods  of 
[tnedication,  often  yielding  only  to  treatment  that  is  addressed  to  the 
[underlying  predisposition.     In  this  resfject  the  local  lesions  l>ear  the 
ae  relation  to  gout  that  the  lesions  of  luetic  iritis  hold  toward 
syphilis.     In  cjU'Ii  instance  specific  treatment  is  essential  to  a  success- 
ful reRult. 

The  close  relationship  that  exists  between  gout  and  rheumatism 
is  nowhere  more  apparent  than  in  the  course  of  these  ot*ular  inflam- 
mations. Their  symptoms,  lieliavior,  and  results  are  clinically 
indistinguishable,  whether  excited  by  one  or  by  the  otlier  of 
these  diathetic  dinorders.  Unless  we  possess  a  sufficient  f/inul^ 
lieooid,  or  a  personal  history  of  articiUar  or  rheumatic  accidt ul, 
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it  will  be  often  impossible  to  decide  betu'een  gouty  iritis  and  it8_ 

rhenmatic  twiu. 

Gouty  affections  of  tlie  ext-omal  ear  have  been  already  fully  de-^ 
scribed  in  tLe  section  on  nmrbid  anatomy.  The  development  ot 
tophi  in  the  body  of  the  helix  and  at  the  other  points  of  election 
goes  on  insidiously,  without  attracting  any  attention  in  tlie  majoritjj 
of  cases.  Sometimes,  however,  there  are  brief  inflammat^iry  attaclf 
involving  the  external  parts,  causing  great  pain  for  a  short  time,  bnl 
8j>eedily  subsiding  as  the  disease  develops  elsewhere  in  the  j«>inta. 
It  is  usual  to  encounter  i>rogre3sive  deafness  among  the  gouty,  as 
they  advance  in  years.  But  it  is  a  rare  thing  to  find  after  death  any 
evidence  of  uratic  dejjosit  about  the  articulations  of  tlie  ossiclea  of 
the  ear.  The  drum  membrane  becomeH  thickened,  and  tlie  joints  of  tlin 
OBseous  chain  in  the  middle  ear  become  anchyltraed ;  but  even  Garrod, 
with  all  his  vast  experience,  was  unable  to  find  any  ap[iearance  i>f 
tophaceous  deposit.  The  loss  of  hearing  progresses  slowly,  imd 
without  pain  or  noise  in  the  ears.  The  membrana  tympani  grows 
thicker  and  less  i^sponsive  to  aerial  vilirations;  it  often  exhibits  cal- 
careous dei>osits  in  its  layers,  and  the  handle  of  the  maUc*ohis  is 
no  longer  visilde  through  it.  Ankylosis  of  the  sta[»es  is  of  fre- 
quent occurrence,  exercising  a  profcmndly  deleterious  influence  np>on 
the  auditory  function  by  interference  with  the  transmission  of  vibra- 
tions through  the  membrane  of  the  fenestra  ovalis  to  the  fluids  within 
the  inner  e^r.  These  changes  usually  progress  without  pain,  and 
they  are  not  interrupted  by  inflammatory  paroxysms  of  an  acut« 
character;  so  that  tlie  only  evidence  of  gouty  action  in  the  midtUe  and 
inner  ear  is  to  lie  found  in  the  results  of  chronic  infliLmmation  and 
ankylosis  in  the  chain  of  communication  l»etween  the  external  and 
inner  chambers  of  the  auditory  apparatus* 

The  Morbid  Affinities  of  Gout. 


In  this  lengthy  enumeration  of  disorders  autl  symptttms  that  arB^ 
directly  or  indirectly  connect^nl  with  the  manifestation  of  articular 
gout,  it  is  often  difficult  to  decide  whether  a  particular  malady  is 
directly  caused  by  the  arthritic  constitution  of  the  patient*  or  is 
merely  an  a^^^cident'il  concomitint  <if  tlte  |>rimary  aflection.  It  becomes 
also  a  matter  of  importance  to  ascertain  the  character  of  the  tenden- 
cies, if  any,  that  may  Ije  transmissible  from  generation  to  generatic 
along  a  line  of  gouty  descent.  The  influence  of  arthritism  upon  inter 
ctirrent  diseases  of  a  non-arthritic  character  demancU  careful  study; 
aa  well  as  the  reciprocal  influence  of  such  diseases  npou  the  i>  ^ 
to  gouty  manifestationa  of  every  kind.     We  have  already  n^      i 
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frequent  concurrence  of  asthma,  broncliitis.  heart  disease,  Inliary 
disorders,  gall  stones,  renal  inflammation,  gravel,  and  renal  calculi 
with  gout.  A  more  detailed  examination  of  this  relationship  will  Ije 
found  useful,  not  only  for  the  i)ur}Kise  of  discovering  an  answer  to 
the  questions  thus  raised,  but  also  with  a  view  to  the  acquisition  of 
general  ideas  regarding  subjeii'ts  that  have  l)een  too  much  neglected 
in  the  study  of  pathological  anat^imy ;  a  study  which  has  given  pre- 
cision to  our  knowleilge  of  the  toiK)graphical  and  histological  featui-es 
of  disease  without  adding  to  the  st^x^k  of  ideas  anything  but  notions 
regarding  the  local  manifestations  of  disorder,  and  the  local  causes 
of  morbid  change*  A  liroader  view  of  the  connection  and  relation  of 
disease  with  constitutional  conditions  is  needful  for  the  romplet© 
comprehension  of  diathetic  disorders  like  gout  and  the  other  mem- 
l)ers  of  the  clans  to  which  it  belongs. 

Notable  among  the  maladies  that  are  most  frequently  assot^iated 
with  gout  are  the  different  varieties  of  lithiasis.  Of  these,  biliary 
lithiasis  is  the  most  freriuent  and  most  evidently  affiliated  with 
gout.  Of  common  occurrence  among  women  and  elderly  men  as  a 
consec|uence  of  inactive  habits  and  retarded  nutrition,  its  existence 
among  the  gouty  and  in  gouty  families  is  still  more  often  ohsen^ed 
than  among  a  corresponding  number  of  patients  who  are  not  thns  re- 
lated* Heimtic  colic,  and  the  obstnictions  which  are  its  cause,  are 
more  often  encountered  among  women  than  among  men,  so  that  at 
first  sight  it  miglit  l>e  inferred  that,  as  the  female  sex  is  comparatively 
free  from  gout,  biliary  concretions  are  less  favored  l>y  the  arthritic 
predisposition  than  by  its  absence.  But  further  investigation  reveals 
the  interesting  fact  that  in  the  line  of  descent  from  a  gouty  ancestry 
it  is  usual  for  the  men  to  exi>erience  articular  disea^ie,  while  their 
sisters  escape  inflammation  of  the  joints,  but  sufi'er  severely  frora 
other  diathetic  disorders,  ^Vniong  these,  hepatic  colic  and  biliary 
lithiasis  are  conspicuous.  In  a  valuable  work  on  the  subject  C*  Traito 
des  Coliques  hepatiques"),  Senac  has  collected  1*>6  eases  of  which 
G9  belonged  to  gouty  families.  Of  these  60  patients  30  were  them- 
selves ^*ictims  of  gout  as  well  as  of  lithiasis.  Besides  thes^^  30  there 
were  2(>  more  who  had  suflfered  from  gout  without  l^elonging  to  arthri- 
tic families.  Fifty-six  of  the  whole  number  of  lithiasics,  therefore, 
were  themselves  gouty,  while  95  (57  iier  cent.)  were  either  g<mty  or 
belonged  to  a  gouty*  stock.  Of  the  remaining  43  per  cent,  it  ia 
probable  that  longer  idiservation  would  have  assigned  a  consider- 
able numlier  to  the  list  of  gouty^  subjects.  Similar  atatistit'i*  have 
been  furnished  by  other  competent  observers.  Thus  Bouchard  found 
that  of  100  cases  of  biliary  II  *  '  M*?  olieervatioD,  30  per 

cent  had  gout  among  their  hci  \  lents. 
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Two  facte  Boire  to  obscare  in  some  degree  this  affiUation  belweeii 
tbe  hepatic  disorder  and  its  articular  relatiTe :  the  sex  of  the  patients^ 
And  their  comparative  joath.     It  has  been  aJieadj  noted  thai  women 
ftre  kae  subject  to  gout  than  men.     Tlus  maj  be  erplained  by  their 
gl^ater  temperance,  and  b}'  the  influence  of    menatniation.     Utln 
fasis,  mof^Qiner,  ia  a  disorder  in  which  the  painful  parox  vsms  of  colic 
aie  tnott  feequent  in  early  life.     Young  women,  therefore,  may  suffer 
with  biliary  colic  long  before  they  become  gouty,  if  ever;  so  that 
their  predisfioaition  to  arthritic  disease  nmy  for  a  considerable  time, 
or  forever,  escape  notice.     In  certain  cases,  however,  as  time  ad- 
Tanoes,  the  attacks  of  colic  become  less  frequent  and  l^s  severe,  and 
the  patient  begins  to  exhibit  either  the  genuine  crises  of  articular 
gout  or  other  of  the  minor  manifestations  of  the  diathesis,  such  aa 
chronic  thickening  of  the  joints  of  the  fingers  and  toes,  or  Heberden's 
node^  may  appear  upon  the  distal  articulations  of  the  phalanges* 
Occasionally,  after  tbe  establishment  of  articular  gout»  it  happens 
that  its  crisijs  altormite  w-ith  the  attacks  of  coUc,  affording  a  com- 
plete demonstration  of  the  close  relationship  that  exists  between  the 
two  disorders.     All  that  has  been  noted  regarding  the  affiliation  of 
biliary   lithiasis  and  gout  is  equally  true  of  renal  litliiasis.     The 
clinic!al  U*achi*TH  from  the  most  remote  antiquity  to  the  present  time 
are  all  agreed  upon  this  observation*     Whether  manifested  in  the 
fr>nn  of  stone  in  the  bliidder,  gravel,  sand,  or  renal  calculi,  the  ro- 
lutionsljip  is  ecjnally  evident.     Usually,  tbe  occurrence  of  gravel 
iedates  the  articidar  disease;  but  sometimes  it  follows  its  attacl 
or  alti^niiiti^K  witli  them.     Occasionally,  but  rarely,  the  two  maladiea 
are  coincident,  and  the  i>atient  suffers  with  renal  colic  at  the  same 
time  that  ho  experiences  pain  and  swelling  in  his  joints,     Senac. 
who  enjoyed  unusnul  f)ppcjrtuDities  for  observation  among  patieuts 
who  resorted  to  the  sjirings  at  Yicliy,  remarked  the  fact  that  of  1(J6 
cases  of  biliary  calculi,  98 had  suffered  with  gravel,  and  95  had  either 
ex|»eriericed  gout  in  their  own  persons  or  were  descended  from  gouty 
ancestors.     In  three  instances  urinary  calculi  were  also  present,  an 
unuHTially   hirge   proportion,  since  the   percentfige  of  such  calculi 
among  all  kin<ls  of  patients  is  less  than  one  per  cent. 

It  is  an  interesting  fact  that  \i8ceral  caleuh  when  encountered  in 
gouty  subjects  are  not  necessarily  composed  of  uric  acid  alone. 
They  are  sometimes  made  up  of  ammonium  urate,  or  of  calcium 
oxalate.  Tliese  last  may  lx\  however,  couHidered  as  derivatives  of 
uric  acid,  since  that  subHtance  can  be  split  up  into  urea,  allantoin, 
and  oxalic  acid.  Bometimes  the  growth  of  a  stone  in  the  bladder  is 
mixIifiiHl  by  changes  in  the  composition  of  the  urine,  so  that  the  ir- 
regularly spherical  mass  comes  to  be  formed  of  concentric  layers  of 
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different  Bubstaneess  deposited  aroiind  the  orij^iual  nucleus.  Tlius  a 
stone  may  cousist  of  alternate  layers  of  calcium  oxalate  and  uric 
acid;  or  numerous  calculi  may  be  successively  formed  of  earthy 
phosphates,  urates,  and  pure  uric  acid»  Sometimes '  the  urine  ex- 
hibits a  %'aried  succession  of  earthy  sediments  which  continue  to  ap- 
I>ear  until  every  thini^  is  cleared  up  by  a  jironouncetl  attack  of  articular 
gout. 

An  intimate  connection  lietween  gout  and  diabetes  has  long  been 
remarked.  The  two  disorders  are  often  encountered  along  the  same 
line  of  descent,  and  not  infrequently  they  are  exjierienced  by  the 
same  individual.  It  is  usually  among  those  who  have  had  early  at- 
tacks of  gout,  or  who  have  arrived  at  middle  life  and  have  acquired 
the  arthritic  constitution,  that  tlxis  form  of  tliabetes  is  evolvetl.  The 
patients  are  big,  stout,  and  florid,  gi-eat  eaters,  and  of  inactive  habits. 
They  may  have  suffered  with  acid  dyspepsia  or  with  biliary  or  renal 
lithiasis.  At  first  they  complain  of  inexplicable  lassitude,  and  of 
profuse  sweating  on  slight  exertion,  yet  they  do  not  lose  weight  or 
color.  After  a  time  an  inordinate  thirst  attracts  the  attention  of 
every  one,  and  an  examination  of  the  urine  reveals  the  presence  of 
sugar.  In  many  instances  such  an  attack  of  glycosuria  m  merely  a 
transient  incident  that  soon  yields  under  the  influence  of  a  change 
of  diet  and  appropriate  medication.  Tlie  patient  recovers  Ids  vigor, 
and  his  health  api>ears  to  l>e  quite  restored.  But  in  the  majority  of 
eases  this  glycosuria,  though  t^»miMirary  and  fugitive,  is  an  indication 
of  impending  disaster.  It  proves  that  the  liver  is  no  longer  compe- 
tent to  guard  the  system  at  all  times  against  the  excessive  introduc- 
tion of  sugar  into  the  general  circulation.  Unless  the  diet  and  habits 
of  the  patient  are  cArefuUy  regulated,  there  will  l)e.  sooner  or  later,  a 
transition  from  simple  glycosuria  to  confirmed  diabetes. 

As  a  general  thing,  however,  the  coarse  of  gouty  tlitdietes  is  slow 
and  comparatively  mild.  It  is  often  witnessed  among  the  corpulent 
of  both  sexes.  It  often  appears  among  women  who  have  led  a  life  of 
leisure,  and  have  gained  in  weight  with  advancing  years.  At  the 
time  of  the  menopause  they  frequently  begin  to  exhibit  phalangeal 
nodosities,  or  other  arthritic  symptoms,  and  their  urine  contains 
sugar.  Tliey  often  suffer  with  v^iguf*  nervous  symptoms,  are  afflicted 
with  sleeplessness,  and  are  exceedingly  i»rone  to  attacks  of  vulvar 
pruritus.  In  this  condition,  if  prudent  in  the  matter  of  diet  and 
mode  of  life,  they  may  pass  many  years  without  marked  failure  of 
health ;  but  usuidly  the  glycosnric  crises  liocome  more  froquent  and 
persistent,  until  at  last  the  symptoms  of  confirmed  dial>etes  are 
established*  Wljen  this  stage  Iuxa  been  reached  the  course  of  the 
disease  does  not  differ  from  that  of  the  ordinary  forms  of  diabetee, 
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and  the  patient  inevitably  gnccumlis  to  the  exhauBtion  incident  upon 
gangrene,  pvii^mia,  inanition,  or  tuberculosis,  To  express  in  statisti- 
cal form  the  relationshii>  between  i^out  and  diabetes  is  a  difficnli 
matter.  The  physician  who  studies  these  dise^ises  in  a  wealthy 
clientage,  or  at  the  mineral  spriu^s  where  artliritic  patients  congr^ 
gate,  will  arrive  at  results  that  ditfer  froni  tlie  opiuions  of  observers 
whose  knowledge  is  priucipally  derived  from  tlie  observatiuu  of  pau- 
I>ers  in  a  i)nblic  hospital  or  dispensary .  Thus  Seegen,  at  Carltibad^ 
found  that  30  per  cent,  of  his  iliabetic  patients  were  also  gouty ;  while 
GriesiDger,  at  Berlin,  coxild  discover  I>ut  three  gouty  sul>ject«  among 
2*i5  diabetics*  At  Vichy,  Dnraiid-Fardel,  exckiding  all  case^  of 
biliary  lithiasis,  found»  among  270  cases  of  diabetes,  that  about 
14  per  ceni  were  gouty  or  sufferers  with  graveL  Gout  and  diabetes 
are  often  associated  in  the  same  line  of  family  descent,  bat  they 
seldom  attack  the  same  individnal.  The  following  table,  from 
Bouchard,  indicates  the  close  affinity  between  dial*etes  and  other 
arthritic  disorders  that  l>ecomes  apparent  when  tlie  family  history  of 
the  patient  is  subjected  to  scrutiny.  In  the  families  of  IIX)  diabetica 
he  found: 

lUjeumntiam 54 

Obesity Se 

Diabetea. .25 

GraveL ,_.... .  ,^l 

Astlimft, , 11 

Eczema .11 

HemlcraDia , 7 

Biliary  liUiiasis ••,,•• 7 

Since  all  these  diseases  have  V>een  shown  to  be  most  intimately 
connected  with  the  arthritic  diathesis,  it  is  difficult  to  resist  the  belief 
that  they  are  all  connected  w^th  a  common  cause.  Their  alternation 
with  each  other  has  l^een  ofteu  oliserved ;  and  their  general  disap- 
l)earance,  for  a  time  at  least,  after  an  acute  attack  of  gout  servea  to 
emphasize  their  apparent  kinship, 

Ol)esity  is  another  morl>id  condition  that  is  closely  affiliated  with 
^cmi.  Tiiongh  snldtim  manifestetl  together  in  the  same  jierson,  the 
two  disorders  ai*e  intimately  associated  in  the  same  families.  Obesity 
is  not  uncommon  among  the  chilibeu  of  gouty  parents;  and,  con« 
versely,  gout  m  no  rarity  among  the  offspring  of  oliese  progenitors. 
Excessive  corpulence  is  by  no  means  tlie  simple  consequence  of 
over-eating.  It  often  |>ersists  in  spit^  of  mf>dification  of  the  diet,  and 
ia  dependent  upon  deep-seated  errors  of  nutrition  that  are  |>eculiar  to 
certain  constitutions.  It  is  usually  associated  with  rheumatism, 
gout^  asthmat  gravel,  diabetes^  cardiac  disease,  stone  in  the  bladder^ 
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biliary  litliiusia,  or  eczema — thus  forming  a  component  of  that 
group  of  diseaseB  with  which  gout  is  so  closely  connected.  Of  the 
cases  gathered  by  Bouchard  nearly  one-half  exhil>ited  obesity  as  an 
hereditary  disease,  and  gout  was  present  auioug  the  relatives  of  one- 
third  of  the  patients,  w^hile  the  other  latent  manifestations  of  arthri- 
tism  occurreil  in  the  families  of  about  lialf  the  number. 

The  connection  between  gout  and  rheumatism  has  been  discussed 
at  great  length  by  numerous  competent  observers,  but  without  arrival 
at  complete  unanimity  of  belief.  These  diffei-ences  of  opinion  are 
largely  de[>endent  upon  the  manner  in  which  the  subject  is  aj)- 
proacheib  Regarding  it  from  the  clinic^il  standpoint  alone  it  is  diffi- 
cult to  distinguish  in  every  instance  lietw  eeu  the  two  diseases.  But 
the  xmthologiciU  anatomy  of  gout  differs  \iidely  from  that  of  rheu- 
matism, which  chiefly  manifests  itself  in  the  substanee  of  the 
Ixmes.  and  in  a  velvety  splitting-np  o(  the  articular  cartilagea^ 
widely  different  from  the  uratic  infiltration  of  those  stnictureB. 
Rheumatism  also  attacks  young  children  and  other  patients  of  every 
age,  and  is  located  as  a  poly-arthritis  in  numerous  largo  joints; 
while  gout  is  a  disease  of  middle  and  later  life,  usually  manifesting 
itself  in  but  one  joint  at  a  time,  and  invading  by  preference  the 
smaller  joints  of  the  feet  and  hands.  Repeated  attacks  of  rheumatism 
may  visit  the  same  joints  \nthout  producing  any  fiermanent  change 
in  their  structure;  but  it  is  an  uncommon  event  for  gout  to  lejive  an 
articulaticiu  without  lasting  evidence  of  its  oc^cupation.  The  value  of 
these  differential  characteristics  is  somewhat  minimized  by  Haig 
and  others  who  do  not  consider  gout  and  rheimiatism  as  essen- 
tially  diffei*ent  from  each  other.  Regarding  both  diseases  as 
chiefly  dei>endent  upon  the  retention  of  urates  in  the  tiasuea* 
and  their  sudden  discharge  into  the  blo<xl  by  reason  of  causes  that 
occasion  a  reduction  of  the  alkalinity  of  the  circulating  fluids, 
Haig  expresses  the  opinion  (**  Uric  Acid  as  a  Factor  in  tlie  Causa- 
tion of  Disease,"  1894)  that  the  greater  relative  vascularity  and 
ftUuilinity  of  the  joints  in  young  peoivle  protects  them  from  iM>r- 
manent  incnistation  and  infiltration  with  uric-acid  cominmnds. 
The  kidneys  of  such  patients,  aLso,  are  more  efficient  in  earlier 
life  than  in  later  years;  consefpiently  the  elimination  of  urates 
in  rheumatic  attiu^ks  will  be  so  complete  that  no  trace  can  remain 
behind.  This  fact  is  sometimes  witnessed  in  acute  articular  gout. 
But  with  advancing  years  the  eliminating  organs  liecome  leas 
competent  for  their  task*  the  joints  Ijecome  less  vascular  and  lem 
alkaline,  so  that  urates  are  freely  and  iiermanently  deposited  in  their 
substance,  exciting  all  the  phenomena  of  chronic  gout  According 
to  this  Una  of  reasoning  uric  acid  and  its  nitrogouous  congeners 
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are  the  prmcipal  causes  of  both  gout  and  rheumatism;  while  the 
differences  that  uDdoubtedl j  exist  are  chiefly  dependent  uik)u  the 
relative  adequacy  and  activity  of  the  eliminative  organs  in  differ- 
ent subjects. 

Without  proceeding  further  at  x^resent  with  the  discussion  of  thi» 
feature  of  the  subject,  it  is  imj)OHKible  to  deny  the  intimacy  of  the 
affiliation  between  rheumatism  and  the  group  of  diseases  in  which 
gout  is  so  conspicuous.  Fuller  has  shown  that  of  300  rheumatic 
patients,  whoso  antecedents  he  Lad  investigatetl,  about  one-tUird 
(iM))  had  rheumatic  ancestors;  while  nearly  one^half  of  his  gouty 
patients  were  of  similar  descent.  Of  Bouchard's  100  gouty  cameB 
25  had  rlieumatic  relatives  behind  them*  Tlie  same  author  has  re- 
corded ;?9  cases  of  rheumatism  in  the  families  of  100  patients  suf- 
fering witli  biliary  lithiasis,  antl  28  of  them  had  also  experience  of 
rheumatism  in  their  own  persons.  In  like  manner,  he  found  35 
cases  of  rheumaiiam  in  the  families  of  lIXI  cases  of  oliesity;  and  45 
caseB  similarly  related  to  100  dia1>etic  jiatients.  It  is  hardly  possible 
to  give  a  clearer  proof  of  the  intimate  connection  tliat  exists  between 
aU  of  these  diseases. 

The  question  of  the  pathological  afllnities  of  the  so-called  Heber- 
den's  nodes  has  been  often  discussed,  Afipeariug  upon  the  dorao- 
lati^ral  surface  of  the  two  distal  articulations  of  the  fingers,  they  usu- 
ally develop  slowly  upon  either  side  of  the  median  line,  and  produce 
consideralilo  deformity  of  the  joints.  Sometimes  they  grow  without 
exciting  much  pain,  but  hi  many  cases  their  appearance  is  preceded 
and  accompanied  by  severe  suffering  and  articular  swelling  in  the 
affectdl  parts*  They  contain  no  mineral  constitnenta,  but  are  made 
up  chiefly  of  fibrous  tissue  that  is  formed  under  the  influence  of 
chronic  inflammation,  often  involving  ako  the  joints  and  the  ends  of 
the  bones  themselves.  In  all  these  particuhirs  these  little  tmnore  az9 
allied  with  chronic  rheumatism ;  Viut  in  many  other  resjiects  they  seem 
to  be  i-elated  with  gout.  The  English  authors,  with  their  large  ex- 
perience, generally  incline  in  favor  of  the  goutj^  character  of  these 
growths.  They  are  very  seldom  associated  with  acute  rheumatism. 
They  commonly  occur  among  elderly  women  after  tlie  menopause, 
and  especially  among  women  who  lielong  ta  the  bixurious  class,  and 
who  number  among  their  relatives  a  conHideruble  proportion  of  gouty 
subjects.  The  absence  of  tophi  does  not  decide  against  the  gouty 
kinship  of  these  tumors,  for  women  are  less  liable  than  men  to  such 
incrustations,  and  many  crises  of  ailicular  gout  escape  for  a  long 
period  without  notable  infiltration  of  the  joints.  The  frequent  ex- 
istence of  these  nodes  upon  the  fingers  of  patients  who  suffer  witli 
asttuooa,  sciatica^  neuralgia^  hemicrania,  and  other  manifesttitions  of 
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the  arthritic  diathesis,  forms  another  arj^meut  iB  favor  of  their  gouty 
rehitioiLship, 

Similar  questions  have  becu  raised  regarding;  the  artiuitie«  between 
gont  and  arthritis  doformans.  By  many  |iatholagiat^  this  has  l>een 
regarded  as  a  strictly  rheumatic  aft  ection ;  others  have  describeil  it 
as  a  malady'  that  partakes  of  the  nature  of  gout;  while  a  third  ckiis 
of  writers  look  upon  it  as  an  independent  disease,  exhibiting  certain 
features  of  resembhince  with  Ixjth  gout  and  chronic  rheumatism,  but 
originated  by  entirely  different  causes.  In  order  to  indicate  its  clini- 
cal relationship,  it  is  frequently  descrilx^d  l)y  English  authors  as 
rheumatic  gout.  But  aside  from  the  fact  that  it  is  usually  manifested 
in  the  smaller  joints  of  the  extremities,  and  that  it  may  produce  de- 
viations and  deformities  of  the  fingers  that  closely  resemble  the  ulnar 
deviation  of  the  fi^ngers  that  is  sometimes  oocaBioned  by  chronic 
gout,  the  points  of  resemblance  are  not  very  numerous.  It  is  gener- 
ally witnessed  among  broken-down  old  peojile*  specially  those  of  the 
female  sex,  who  have  been  subjected  to  poverty,  hardship,  cold,  and 
damp.  Tuberculosis  and  chronic  nephritis  are  also  often  noted 
among  its  ivntecedents  or  concomitants.  The  diseases  so  fi'eriuently 
affiliated  with  gout  ^diabetes,  obesity,  lithiasis,  etc. — are  rarely  en- 
countereti  in  the  environment  of  arthritis  deformans.  Still  it  is  not 
uncommon  to  find  rheumatism  among  the  relatives  of  these  |)atients, 
and  gout  among  their  ancestors.  The  three  diseasee  prolwd»ly  origi- 
nate in  a  common  predisposition,  but  their  different  modes  of 
evolution  depend  upon  the  conditions  of  life,  diet,  exercise,  ex|>oaure, 
oecupation,  etc.,  that  vary  according  to  the  reaidenca  and  the  social 
rank  of  the  individual. 


The  Hereditary  Consequences  of  Gout, 

Very  little  accurate  knowledge  has  been  acquired  regartling  the 
remote  consequences  of  gout  that  are  manifested  along  the  family 
line  of  descent.  We  have  seen  that  the  disease  itself  often  reapi>ear8 
in  one  generation  after  another;  and  its  immediately  related  diseases 
esdiibit  the  same  tendency.  But  the  questioni*  ctnitinimlly  arise, ^ — 
Are  there  other  diseases  which  are  more  likely  to  attack  the  descend- 
antB  of  a  gouty  ancestry  than  to  \\e  manifested  among  those  who  are 
not  tlms  weighted  in  the  struggle  for  existence?  Is  there  any  an- 
tagonUm  l)etfteen  gout  and  other  maladies? 

It  him  l>een  long  believed  that  gout  favors  the  development  of  car- 
cinoma, and  that  cancer  might  !>«>  rt^garded  almost  as  the  terminal 
fitnge  of  arthritism.  But  those  who  suffer  from  genuine  gout  seldom 
die  of  cancer.    If  in  any  way  directly  connected,  it  must  be  either 
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though  the  affiliated  diBeases,  or  by  descent    In  neither  of  these  ( 
tions  has  it  been  possible  to  arrive  at  anything  like  probability.    The 
two  (liseases  are  not  apparently  related,  nor  are  they  antagonistic. 

Tuljercnlosis  is  rare  among  the  gonty — its  parasite  cannot  easily 
find  lodgment  in  the  tias^ues  of  the  well-fed  arthritic.  Possibly  the 
excess  of  acid  in  the  fluids  of  the  g<iuty  subject  is  sufficient  Uj  antago- 
nize the  growth  of  th**  lutcillus.  But  amuug  the  descendMnt^  of  gouty 
parents  tubercular  disease  is  not  an  uncommon  event.  It  is  difficidt 
to  i>rovo  this  assertitm  by  statistics,  for'tliey  have  not  yet  rejichtnl 
this  aspect  of  the  siibjiH-t.  But  among  the  great  clinical  obsen^em 
there  prevails  a  very  detnded  l>elief  iu  the  fact  that  tid>ereulo8is  ofteD 
apfiears  among  tlie  children  and  desccndauts  of  arthritic  parents. 
Some  have  estimated  that  onenpiarti^r  of  their  consumi>tive  i^atients 
belong  to  sucli  f and  lies.  The  explanation  of  these  facts  is  to  lie 
sought  in  the  different  conditions  of  life  to  which  successive  genera- 
tions are  subjected  by  the  occurrence  of  disease.  Gouty  parents 
exJiaust  their  vitality  and  their  substance  in  good  li^^ng  and  inactive 
occupations.  Their  children  and  their  cliildren's  children  may  b© 
thus  both  physically  and  financially  placed  in  the  decadent  class. 
It  is  upon  such  i»eople  that  the  tubercular  parasite  is  liable  to  fix 
itself;  and  in  this  way  the  enfeebled  offspring  of  men  who  have  filled 
a  conspicuous  place  in  society,  finding  themselves  unable  to  continue 
in  the  enjoy inents  and  comforts  of  life  that  fell  to  the  lot  of  their 
progenitoi^s,  fall  an  easy  prey  to  the  diseases  of  degeneration.  As 
prodigality  begets  poverty,  so  does  gout  bring  forth  tuberculosis. 

As  some  slight  compensation  for  this  result  it  is  interesting  to 
learn  that  the  coni*se  of  tul>erculosis  in  these  subjects  is  less  rapid 
and  rirulent  tiinn  in  ordinary  cases.  The  disease  progresses  by  fits 
and  starts,  in  a  sort  of  paroxysmal  fashion,  with  considerable  inter- 
vals between  the  successive  attacks.  In  this  way  is  develojyed  the 
long-continued  form  of  pulmonary  consumption  that  persists  for 
years  without  seriously  undermining  the  health  and  strength  of  the 
individual.  In  these  cases  the  tendency  to  cicatrization  and  to  cal- 
cification of  the  pulmonary  deposits  is  highly  characteristic.  The 
effort  toward  natural  recovery  is  continually  apparent,  and  it  is 
aided  by  the  very  measures  that  favor  the  evolution  of  the  gouty  pre- 
disposition. In  many  instances  the  a[*pearance  of  arthritic  phenom- 
ena is  followed  by  an  at  least  temporary  subsidence  of  tubercular 
manifestations. 

Functional  nervous  diseases  are  of  exceedingly  common  occur- 
rence among  the  descendants  of  gouty  families — efii>ecially  among 
the  female  members  of  such  families.  It  is  not  alone  the  enfeeble- 
ment  of  the  constitution  consequent  upon  arthritism  that  produces 
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such  irritable  weaknesB  of  the  nenrous  eyetem,  for  the  offspring 
of  a  tuberculous  stock,  though  debilitated  and  aufemic,  rarely  ex- 
hibit  auy  si>ecial  proclivity  to  the  neuroses.  The  researches  of 
Haig  have  made  clear  the  irritant  effects  of  ui4c-acid  compounds 
when  present  in  the  circulating  fluids.  They  excite  the  vasomotor 
nen'es,  thus  interfering  with  the  regular  movement  of  the  blocnl 
through  the  artoriules,  and  they  disturb  the  sensory  organs  to  a  pain* 
fill  degree.  As  a  ccmseciuence  of  these  disorders,  tiie  nutrition  of  the 
tissues  is  retiirded,  and  the  nervous  apparatus  becomes  weakened 
and  over'Sensitive.  Heuco  the  fre<|uent  incidence  of  every  %^ariety 
of  neundgia  among  the  gouty  and  their  descendauts.  Including 
rheumatism  and  the  other  allied  diseases  under  the  arthritic  chiss^  we 
tied  that  a  large  proi>f>rtiyn  of  the  neuroses  have  their  origin  in  the 
arthritic  predisi>osition.  Grasset  has  long  sinc*e  called  attention  to 
the  tuA^t  that  such  neuroses  as  cannot  he  referred  to  syphilitic  or 
malarial  causes  are  usua%  dependent  uix>n  gout  or  rheumatism* 
Charcot  and  his  pupils  have  repeatedly  verified  thLs  observation. 
Among  elderly  [leople  who  suffer  with  chronic  nitrogenous  poisoning 
a  functional  form  of  amnesic  aphasia  is  very  common.  It  is  eharac- 
teriased  by  a  defect  of  memory  relating  chiefly  to  the  names  of  per- 
sons and  things,  and  is  not  accompanied  by  motor  paralysis.  The 
patient  hises  confidence  in  himself,  and  often  feels  oppressed  with 
the  feeling  that  he  h^is  forgotten  something,  or  has  failed  in  the  per^ 
formance  of  some  duty.  All  these  symptoms  yield  rapidly  t*j  treat- 
ment l>y  elimination  with  colehicum  and  sodium  salicylate — especially 
if  at  the  same  time  a  meat  diet  be  excluded. 

Mania  and  melancholia  are  not  infrequent  consequences  of  cerebral 
degradation  among  gouty  desc^endants ;  but  it  is  difficult  to  assign  its 
true  value  to  simple  arthritism  in  such  cases,  for  their  causes  are  so 
frec|uently  com jdicated  with  the  effects  of  alcoholism »  syphilis,  tuber- 
culosis, and  poverty,  that  it  is  impossible  to  traverse  the  tangled 
web  with  any  satisfactory  success.  Intense  depression  of  spirits^  is  a 
commou  incident  in  deficient  elimination  of  urates.  The  connec- 
tion Wtween  gout  and  epilepsy  among  the  descendants  is  hardly 
doubtful  in  many  cases.  It  is  also  a  well-known  fact  that  epilepsy 
of  an  incurable  type  may  be  greatly  lienefited  by  treatment  that  is 
calculated  to  prevent  the  accumulation  of  umtes  in  the  system.  It  is 
highly  pnjl>able  that  the  advantages  attendant  upon  long  coursea  of 
potassium  iodide  associated  with  the  bromides  is  largely  due  to  the 
good  effect  of  that  salt  in  cases  of  clironic  arthritism. 

Exophthalmic  goitre  is  another  of  the  neurotic  affections  that 
seem  to  l>e  often  dependent  upon  gouty  antecedents  of  an  hereditary 
character.    In  like  manner  the  milder  forms  of  hysteria,  nen^ooanafls, 
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spinal  irritation,  and  neurasthenia  with  its  protean  manifestatioi] 

are  frequently  encountered  among  the  descendants  of  gouty  families. 
Such  patients  are  often  delicattsly  constituted,  and  live  the  most  ex- 
emplary lives,  so  that  a  prolonged  investigation  may  be  necessary 
before  it  can  be  determiDed  that  their  neurotic  constitution  and  ner- 
vous temperament  are  the  results  of  ancestral  gout.  Yet  this  discOT-^ 
ery  will  often  reward  a  carefully  conducted  inqmi3\ 


The  Eelations  between  Gout  and  Other  Intercuirent 

Diseases. 

Numerous  authors  have  remarked  that  certain  diseases  are  attended 
by  great  mortality  when  they  occur  in  gouty  patients.  Thus  Mar- 
chison  has  affirmed  that  typhus  fever  in  a  gouty  subject  is  inevitably 
fatal.  Schmidtmann  uiU^m  the  same  opinion  regarding  low  forma 
of  fever  in  general.  Erysii>ela8  has  also  been  included  in  the  same 
categfuy.  Sir  Spencer  Wells  has  observed  that  among  the  gouty, 
syphilis  tends  to  assume  a  scorbutic  form.  Pregnancy,  in  the  i 
of  a  gouty  woman,  is  liable  to  be  attended  with  unusual  difficultic 
and  may  be  terminated  by  abortion. 

Now  with  regard  to  all  these  intercun-ent  disorders »  the  dani^er 
arises  not  so  much  from  the  specific  diathesis  of  the  patient  as  from 
the  fact  that  his  or  her  internal  organs  are  not  in  a  healthy  condition 
at  the  time  of  invasion  by  an  intercurrent  disease.  The  authors  above 
mentioned  have  in  several  instances  made  special  note  of  the  fact  that 
the  kidneys  or  other  organs  were  in  a  state  of  chronic  inflammation 
and  degeneration.  Many  of  the  cases,  such  as  typhus  fever  and  ery- 
sipelas»  w  ere  examples  of  infectiaus  disease.  It  is  well  known  that 
the  prognosis  in  such  diseases,  as  also  in  pregnancy,  is  determined 
largely  by  the  eliminative  adetiuacy  of  the  kidneys  and  the  coni| 
tency  of  the  heai*t.  If  tlte  heart  can  retain  vigor  sufficient  for  the  taal 
of  maintaining  the  circulation,  and  if  the  kidneys  can  free  the  system 
from  the  flood  of  toxins  and  excreraentitious  substances  that  aroi 
I)oured  into  the  blood  during  the  course  of  a  fever,  recovery  w*ill 
reached  at  last.  But  if  the  heart  and  kidneys  fail,  the  patient  must 
inevitably  succumb.  Now^  in  advanced  cases  of  gout  those  organs  are 
seldom  healthy.  Chronic  nephritis  and  chronic  myocarditis  are  slowly 
nndermining  the  constitution;  and  w*hen  an  intercurrent  disease  adds 
to  the  burdens  of  a  patient  who  is  scarcely  able  to  support  the  task  of 
ordinary  living,  he  can  no  longer  maintain  himself,  and  death  en8ues_ 
OS  a  ooDsequence  of  uriemia  and  heart  failure.  But  in  mild  cases 
a  gouty  predisposition,  wdiere  the  vital  organs  are  still  i>ractically 
intact,  an  intercurrent  disease  need  not  be  inevitably  fatal.     In  facti 
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it  has  been  already  noted  that  tiie  progress  of  tuberculosis  is  often 
delayed  and  rendered  more  tolerable  by  the  concurrence  of  gouty 
tendencies. 

As  to  the  effect  of  intercurrent  diseases  upon  the  crises  of  gout, 
information  is  almost  entirely  lacking*  Cased  have  been  recorded  in 
which  pDeuraonia,  or  pleurisy,  or  tonsillitis,  has  lieen  averted  by  an 
attack  of  ^out.  But  it  is  i>robal3le  that  these  were  congestive  parox- 
ysms preliminary  to  the  articular  crisis,  ami  that  they  were  to  lie  re- 
garded as  premonitory  symptoms  of  the  principal  disease^  rather  than 
as  independent  maladies  arrested  by  the  apj)earance  of  gout.  Still, 
it  is  not  impossible  that  an  independent  disorder  which  would  not 
usually  lead  to  any  result  beyond  jts  own  evolution  may,  in  an  ar- 
thritic subject,  awaken  the  latent  predisposition,  and  precipitate  a 
crisis*  just  Jis  the  same  thing  is  often  effecte*^!  by  fatigue,  worry,  or 
botlily  injury.  WTiatever  tends  to  hinder  the  processes  of  elimination 
may  become  the  exciting  c^use  of  an  attack  of  gout.  Thus  it  is  not 
uncommon  to  witness  an  explosion  of  articular  intiammation  after 
trilling  contusions  or  sprains.  The  tissues  composing  the  injured 
joint  become  less  alkaline  as  a  consequence  of  excessive  use  or  injury, 
and  urates  are  at  once  dei>osited  in  them,  giving  to  the  affection  a 
B|>eciiic  character  and  an  intensity  that  would  not  have  been  mani- 
fested but  for  the  existing  predisposition.  Sir  James  Paget  and 
other  8ui*gical  teachers  have  contributed  numerous  observations  of 
this  nature.  It  has  lieen  also  frequeutly  remarked  that  limlis  and 
joints  that  have  \>een  weakened  by  previous  disease  or  injury  are  raore 
likely  than  other  parts  of  the  body  to  lie  attacked  with  gout  or  rheu- 
matism. In  tliis  respect  these  two  kindred  malatlies  closely  resemble 
each  other.  An  old  sprain  is  liable  to  l»ecome  the  seat  of  either 
rheumatism  or  gout,  actording  to  the  individual  predisposition  of 
tlie  patient.  For  examjile,  a  young  man  of  my  early  acHiuaintance 
one  day  injured  his  knee  by  falling  over  a  log  while  hunting.  He 
WHS  oonfineil  to  his  bed  ft>r  seveml  weeks  with  onlinary  inflammation. 
Three  yeai-s  later,  inflammatory  rheumatism  attacked  the  weakened 
knee,  and  extended  to  the  other*  In  advanced  life  gouty  inflammation 
appeared  first  in  the  knee,  and  then  in  the  classical  situation  upon 
the  great  toe  of  the  affected  limb,  while  small  uratic  deposits  invaded 
the  ear  and  the  fingers.  Sir  A.  Oamnl  has  recorde<l  the  history  of  a 
case  in  which  the  onset  of  acute  gout  appeared  to  have  been  deter- 
mined by  the  shock  of  an  injury.  A  man  ha<l  several  ribs  broken  by 
a  blow  from  the  pole  of  a  w^igon.  Almost  immeiliately  he  liegan  to 
experience  pain  in  his  elbow,  followed  by  swelling  of  the  fiugers  of 
the  corresponding  hand.  This  extended  on  the  next  day  to  the  op- 
posite knee  and  to  the  foot.  The  c/ise  was  considered  to  be  one  of 
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rlieumatisiD,  bnt  its  severitj  and  its  extension  to  tlie  smaller  jointe 
awakened  a  suspicion  of  gout,  which  was  %'erified  by  the  discovery  of 
uric  acid  crystals  in  the  serum  of  the  blood,  Subse*iuent  inciuiry  de- 
veloped the  £act  that  the  patient  belonged  to  a  gouty  family,  and  that 
he  had  suffered  an  attack  in  the  great  toe  some  fifteen  months  before 
the  iiresent  injiuy. 

The  exalted  sensitlTeness  of  the  tissues  in  cases  of  a  predisposition 
to  gout  is  often  so  great  that  the  slightest  injuries  may  suffice  to 
disturb  the  balance  of  health  and  to  induce  an  acute  attack*  Sir 
D3'c©  Duckworth  has  collected  a  number  of  illustrative  examples* 
Thus  an  outbrejik  has  been  known  to  follow  the  bite  of  a  gnat,  or  the 
pulling  of  a  to<jth,  or  the  scratch  of  vaccination,  or  the  letting  of 
blood  from  a  vein*  Operations  upon  the  eye  and  other  minor  surgi- 
cal oi>erations  have  thus  sufficed  to  excite  the  manifestations  of  the 
disease.  In  like  manner  certain  natural  morbid  disturbances  may 
arouse  the  latent  predisposition.  Thus  a  copious  discharge  of  blood 
from  the  nose  has  been  followed  by  gout;  but  in  such  crises  there  is 
room  for  the  opinion  that  the  hemorrhagic  flux  was  reiilly  one  of  the 
pro(bximal  symptoms  of  the  articular  inflammation.  In  one  instance, 
at  least,  I  have  seen  passive  hemorrhage  from  the  lungs  precede  a 
gouty  attfiek  in  a  patient  who  never  was  tuberculous.  Charcot  has 
recorded  the  case  of  a  hemiplegic  woman  whose  imralyzed  limbs 
were  attacked  with  gout,  infiltrating  the  joints  with  uratic  deposits, 
while  the  non- paralyzed  side  remained  healthy  throughout  life. 

The  similar  effect  of  intercurrent  diseases  and  injuries  in  exciting 
either  gout  or  rheumatism,  according  to  the  predisposition  uf  the  in- 
tlividuiil,  aft*i)rds  another  interesting  proof  of  the  close  relationship 
that  exists  between  the  two  diseases.  Cuurty,  of  Montpellier,  has 
reported  a  numl>er  of  cases  in  which  the  operation  of  lithotri ty  was 
followed  by  rheumatism  in  certain  instances,  and  by  well-marked 
gout  with  uratic  deixmits  in  others.  Such  facts  sene  to  illustrate  the 
modifying  influence  of  constitutional  conditions  under  the  operation 
of  identical  excitants. 

It  can  hardly  be  aflirmed  that  gout  exercises  any  particularly  un- 
favorable influence  ui)ou  the  healiug  process  in  oi)en  wounds,  or  in 
fnu'tures  of  thf*  Ixjnes.  Many  K**uty  subjects  ordinarily  enjoy  Wgor- 
ou«  health,  and  their  injuries  heal  as  readily  as  those  of  non-arthritic 
patients.  But  in  old  and  cachectic  cases,  when  thp  kidneys,  the  heart, 
and  the  liver  have  l>een  long  diseased,  it  often  hapjiens  that  wounds 
heal  slowly  and  imperfectly.  Before  t"he  days  of  antiseptic  surgery 
this  fact  was  probably  more  conspicuous  tlian  it  is  at  present.  The 
oculists  were  of  the  opinion  that  operations  upon  the  eyes  of  the 
gouty  were  less  successful  than  they  were  in  other  cases  by  reason  of 
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a  greater  procUrity  t*^  inflammation  among  artlmtic  patients.  Sir 
L James  Pi^et  has  erapliasized  the  opinion  that  in  the  majority  of 
'  chronic  perioeteal  inflammations  caused  by  traumatism,  and  of  persis- 
tent oasee  of  iritis,  or  of  urethritis  de^^enerutinK  into  permanent  gleet, 
when  the  disease  lingers  interminably^  like  the  obstinate  forniH  of 
senile  bronchitis  which  tend  to  become  perpetual,  gout  is  to  be  looked 
for  as  the  determining  cause  of  such  intractability  in  the  majority  of 

BS  from  which  the  intervention  of  tul>erculosis  has  l>een  exeludeil. 

An  increased  sensibility  to  pain  after  injury  has  been  often  rt> 
marked  among  the  gouty.  Thus  light  contusions  excite  a  degree  of 
pain  that  is  out  of  proportion  with  the  character  of  the  traumatism. 
Ordinary  neuralgias  lissume  an  inordinate  intensity,  and  they  some- 
times peraist  for  a  long  time  after  the  apparent  recovery  of  the  in- 
jured tissues.  I  have  seen  this  illustratetl  by  the  occurrence  of  ex- 
cessive pain  after  the  ordinary  operations  of  surgery.  In  a  gouty 
patient  whose  arm  had  been  amputated  at  the  junction  of  the  middle 
and  upper  thirds*  of  the  humerus,  there  were  recuiTing  attat»ks  i>f 
pain  in  the  neck  and  shoulder,  accompanied  by  spasmodic  contrac- 
tiouB  of  the  pectoral  muscles,  which  always  yielded  to  tlie  eliminative 
treatment  with  sodium  salicylate  and  colchicum  following  a  mercu- 
rial cathartic,  and  non- nitrogenous  diet.  Severe  attacks  of  trifacial 
neuralgia  m-curring  in  plethoric  sulijeets  who  were  arthritically 
dis[>o9ed  I  have  known  to  yield  under  similar  management.  It  is 
probable  that  in  all  such  eases  tlio  local  lesions  are  comparatively 
insignificant,  but  the  irritability  of  the  affected  nervous  tissue  is  ex- 
aggerated b}^  the  peculiar  form  of  malnutrition  to  which  it  hail  been 
hmg  subjected  l>efore  the  experience  of  traumatism  revealed  the 
heightened  susceptibility  of  the  sensory  organs.  In  this  way  also 
may  be  explained  the  horrilile  intf^nsity  of  the  pain  that  characterizes 
gouty  inflammation  of  the  joints— so  far  exceeding  the  pain  that  is 
exi>tfrienced  in  ordinary  forms  of  arthritis. 


Etiology. 

Fmm  the  review  of  tlie  long  array  of  facts  thus  set  forth  it  is  evi- 
dent that  gt>ut  is  the  most  conspicuous  manifestation  of  a  pe^^uliarly 
disordered  condition  of  the  constitution ;  a  disorder  that  e8]>ecially 
involves  the  ]>n>cesses  of  nutrition  and  elimination.  Before  proceed- 
ing to  a  further  discussion  of  the  nature  of  this  departure  from  the 
normal  standard  of  health,  it  is  necessary  to  consider  the  conditions 
of  en^nronment,  heredity',  individual  constitution,  and  acquired  vice 
that  promote  such  morbid  variation-  For  it  recinires  no  very  extended 
obsenation  to  perceive  the  fact  that  gout  is  not  a  universal  disease, 


420 


LYMAN— GODT. 


but  that  it  is  peculiar  to  certain  countrieB,  to  certain  raoee^  and  to 
particular  individuals  among  those  chosen  people. 


GEaOBL\PHICAL  DlSTBIBDTIOK  OF   GfOUT. 

In  his  "Handbuch  der  Histonseli-geograiihifichen  Patholo|^e/' 
Hirsch  has  shown  that  gout  is  cliit^tly  eucoimtered  iu  tlie  cities  of  tlit* 
temperate  zones,  where  from  time  immemorial  the  highest  degrees  of 
civilization  and  luxury  have  been  attained.  In  the  torrid  zone,  the 
disease  is  unknown,  Imt  sporadic  cases  aj^pear  in  the  borders  of  the 
tropics,  and  tliey  multiply  as  the  centres  of  population  in  the  most 
favored  northern  regions  are  approached-  For  i>iirposes  of  compari* 
son  Euroxjo  may  be  divided  into  three  parallel  I  landa  extending  from 
east  to  west.  The  fimt  comprises  the  borders  of  the  Mediterriinean 
Sea,  including  Sx>ain,  the  south  of  France,  Itiily,  Sicily,  Greece,  and 
Turkey.  Throughout  this  zone  the  climate  is  semi-jielagic  jmd  toler- 
ably uniform;  the  people  lead  an  open-air  life,  and  are  j'^or  and 
temperate.  Among  them  gont  is  practically  unknown  excepting  o<> 
casional  caaea  among  the  luxurious  denizens  of  the  great  commercial 
cities  and  aristocratic  capitals,  such  as  Lisbon,  Madrid,  MarseiUeSt 
Genoa,  Home,  Athens,  and  Constautinoide.  Among  the  Mohammedac 
inhabitants  of  Turkey,  Syria,  Egypt,  and  the  north  of  Africa,  the 
disease  is  unheard  of  b^^  reason  of  the  ])<jverty  and  sobriety  of  th© 
Oriental  population,  to  whom  alcoholic  stimulants  are  forbidden  by 
their  religious  teachers. 

Throughout  the  remaining  countries  of  continental  Europe,  ex- 
cluding Holland,  gout  is  not  an  uncommon  malady,  though  by  no 
means  of  frcfpient  occurrence-  In  France  it  is  in  the  hu^ge  cities  and 
among  the  cider-drinking  Bretons  and  Normans  of  the  west  that  it  is 
Ix^Ht  known.  It  is  more  frequently  found  in  the  north  and  northeast 
than  iu  the  rougher  and  poorer  regions  of  the  central  tenitory  of  the 
republic.  In  the  rich  Cliampague  country  in  Lorraine  and  Burgundy, 
where  got>il  living  abcmnds,  gout  claims  fi'e<pient  victims.  In  like 
manner,  the  disease  flourishes  in  the  rich  cities  of  Germany  along 
the  Dutch  frontier,  and  upon  the  Baltic  coast,  while  it  is  rarely  ex- 
perienced by  the  impoverished  fjeasants  of  the  interior  and  in  tJie  di- 
rection of  the  Itussian  border.  In  the  whiskey -drinking  regions  of 
tJie  north  of  EurojTe,  in  northern  Bussia,  Lapland,  and  the  north  of 
Sweden  and  Nom^ay,  gout  is  seldnm  known ;  hut  in  the  wealthy  citicH 
of  southern  Scanilinavia  and  Denmark,  it  is  not  infrec[uent.  Ho, 
also,  it  appears  among  the  comfortable  residents  uptm  the  "black- 
lands'*  of  ejistern  and  southern  Bussia,  where  a  productive  soil  per- 
mits a  considerable  degree  of  luxury. 
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The  third  section  of  Europe,  comprising  the  kingdom  of  Holland 
and  the  British  Lslands,  forma  the  true  piradise  of  gout.  Under  a 
gloomy  sky,  where  the  cold,  damp  winds  of  the  ocean  are  peri»etually 
flooding  the  atmosphere  with  fojim  from  the  seii»  an  immennely 
wealthy  population  is  crowded  wittiin  a  narrow  compiiss.  Upon  no 
other  equal  space  of  the  earth's  surface  can  be  found  such  an  accu* 
miilatiou  of  all  the  appliances  of  luxury.  Owing  to  the  character  of 
the  climate  these  comforts  must,  for  the  greater  i>art,  be  enjoyed 
within  doors,  by  the  perpetual  fireside,  remote  from  the  open  air. 
As  a  conise4iuenc6  the  number  of  gouty  patients  is  much  greater  than 
elsewhere.  It  is  impossible  to  effect  a  statistical  comparison,  because 
the  majority  of  arthritic  patients  l>elong  to  the  upf>er  classes,  and  are 
liot  subject  to  enumeration  and  classification  like  the  poor  who  ai*e 
com|>elled  to  seek  relief  in  tho  public  hospitals.  But,  even  when  the 
statistical  returus  of  the  ht>siatjib  are  compared,  the  great  pre-emi- 
nence of  England  in  the  matter  of  gout  becomes  at  once  apparent. 
Ebstein,  comparing  tiie  returns  of  the  Munich  hospitals  with  those  of 
London,  found  that  among  4,670  Bavarian  patients  there  were  only 
11  who  suftered  with  gout,  while  among  4,(>95  Londoners  there  were 
97  who  had  the  disease.  In  the  Parisian  hospitals  a  case  of  gout  is 
hardly  ever  seen.  It  is,  however,  a  noteworthy  fact  that  all  parts  of 
the  British  Isles  do  nut  equally  share  these  morbid  privileges, 
aong  the  wbiskey-ilrinking  Scotch  and  the  potato-eating   Irish, 

^despite  the  atrocity  of  tlieir  climate,  gout  is  rare  compared  with  its 
prevalence  among  the  l>eer-drinking  English. 

Upon  the  continents  of  North  and  South  America,  the  distribution 
of  gout  follows  the  same  course  that  has  been  obsened  in  Europe. 
Seldom  witnessed  in  the  southern  States  of  America  or  Mexico,  its  oc- 
currence l>ecomes  more  fre^pient  as  one  approaches  the  valley  of  the 
St.  Lawrence.  But  it  is  rarely  encountered  among  tlie  hardy  and 
temperate  farmers  of  the  country ;  it  is  among  the  wealthy  and  lux- 
urious children  of  the  newly  rich  who  inhabit  the  great  cities  of  the 

ijieji-coast  and  the  humid  shores  of  the  great  lakes  that  the  disease  in 
pronounceil  articular  form  is  l>eginning  to  appear.  Upon  the 
great  plains  and  among  the  mountains  of  the  far  West  it  is  practically 
unknown.  The  same  description  applies  to  the  stiites  of  South 
America— gout  is  unknown  among  the  peasantry,  and  only  occasion- 
ally manifests  itself  among  the  opulent  chisses  in  the  large  cities.  In 
the  islands  of  the  West  Indies  tlie  indolent  inhabitants  rarely  suffer 
with  gout,  proliaV)ly  as  a  consequence  of  their  comparatively  terai»er- 
ate  habitH  and  life  in  the  open  air.  Throughout  the  torrid  Tone 
tbe  malady  is  unknown,  for  the  same  reasons.  Conse<|uently,  the 
iuhabitanta  of  the  ip'eater  [>art  of  Africa,  the  whole  of  India,  Siam« 
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Cochm-ChiBa,  and  the  larger  portion  of  China,  Australia,  and  Japan^ 
enjoy  an  almost  perfect  imiimnity  from  the  incidence  of  the  disease. 
Among  the  islanders  of  the  Indian  and  Pacific  Oceans,  although  a 
tendency  to  obesity  is  not  uncommon,  its  articular  congener  is  not 
experienced.  It  is  said  that  among  the  numerous  English  residents 
of  India,  but  few  suffer  with  gout.  This  is  {>robaljly  due  to  the  youth 
_and  great  fictivity  of  that  ptipulation,  made  up  ehietiy  of  laborious 
Bcials,  soldiers,  and  adventurers  eager  for  j^ain.  As  a  contrast  may 
be  cited  the  frecjuency  with  which  gout  occurs  among  the  elderly  aud 
opident  English  who  congregate  in  Madeira  and  other  sul>-tropiciil 
health  resorts.  The  same  thing  may  be  observ^ed  among  the  wealthy 
inhabitants  of  Egyjjt  or  South  Africa  whenever  they  yield  to  the  ae* 
ductions  of  hixury. 

Climate, 

The  influence  of  climate^  though  not  wholly  decisive  as  to  the  in- 
cidence of  gout,  is  very  great  as  a  determining  cause.  In  warm 
countries  copious  persjuration  serves  to  evacuate  the  peccant  matters 
that  circulate  in  the  fluids  of  the  body.  The  heat  of  the  atmosphere 
retards  the  oxidation  of  the  tissues,  and  reduces  the  desire  for  food, 
BO  that  there  is  less  nitrogenous  refuse  for  disposal.  If  vigorous  in- 
truders from  the  regions  of  the  north  attempt  to  eat  and  to  drink  as 
they  have  done  in  their  nati%*e  countries,  they  soon  die  of  inflammation 
of  the  liver  aud  gastroHmteric  tract  before  they  have  time  to  attain 
the  articular  renult  towanl  which  their  gastrofiomic  efforts  i^ire 
directed.  Consoquentiv,  the  condition  u|K)n  which  acute  gout  is  de» 
fit^ndent  for  its  evolution  cannot  exist,  and  the  disease  remains  un*  , 
knowTi.  But  the  masked  forms  of  latent  gout  and  the  allied  diseaaaa 
that  are  connected  with  the  arthritic  diathesis  are  not  uncommon 
among  many  of  the  people  in  the  sul>-tropical  and  temperate  regions 
of  the  earth.  Thus,  calculous  disorders  are  comparatively  fre<iueut 
among  the  inhabitants  of  Central  Asia,  from  Turkey  to  China ;  and 
among  the  Americans  "litha^mia"  is  frequently  experienced,  while 
rheumatism  jirevails  e%'ery  where,  and  falls  most  impartially  upon  rich 
autl  poor. 

Judging  from  statistics— and  there  we  have  a  brilliant  illustration 
of  the  errors  that  grow  out  of  reliance  upon  the  statistical  method 
without  check  or  counterpoise — the  Dutch  and  the  English  are  the 
human  families  who  exhibit  the  greatest  predisposition  to  gout. 
Undoubtedly,  they  furnish  the  largest  contingent  of  sufferers;  but 
this  is  due  not  so  much  to  their  nationality  as  to  their  environment 
and  habits  f>f  life.  The  peasants  of  Scotland  and  Ireland*  living  on 
oatmeal  and  potatoes  washed  down  with  cold  water  that  is  only  oc- 
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^casionallj  tempered  with  whiskey,  never  contnict  the  disease.  It  is 
aown  amoDg  the  energetic  farmers  of  America.     But,  if  these 

^country  people  by  any  accident  attain  to  afHuence,  if  the  temperate 
and  labfjrioua  inhabitanta  of  Asia  and  the  Orient  are  placed  in  circum- 
sttinees  that  ^lermit  the  mdnlgenoe  of  unrestrained  appetite  and  in- 
dolence, they  quickly  accumulate  fat,  and  become  gouty  like  any 
other  votary  of  leiHure  and  hixury.  Even  in  Africa  and  Polynesia, 
where  gout  is  unknown  among  the  common  people,  obesity  and  gout 
are  reckoned  as  enviable  insignia  of  rank. 


Mode  of  Life. 

The  effects  of  diet  and  modes  of  life  are  by  far  more  potent  than 
the  influences  of  race  and  climate  in  the  production  of  gout  and  ita 
congeners.  It  is  true  that  heredity  plays  a  great  part  in  determining 
the  incidence  of  the  disease  in  certain  families.  Living  for  genenv- 
tion  after  generation  under  the  same  faulty  conditions  of  hygiene  and 
dietetics,  a  morbid  preilisiK)sition  becomes  more  easily  established, 
so  that  it  really  api>eai"8  to  the  sui^rficial  observer  as  if  the  disease 
itself  w^re  handed  down  from  parent  to  child.  But,  as  will  be  more 
clearly  e>ndent  when  we  pass  to  the  Htutly  of  the  nature  of  gout,  it  is 
not  the  disease  that  is  transmitted,  it  is  the  environment  and  the 
conditions  of  existence  that  are  perpetuated ;  and  they  reproduce  the 
malady  in  those  who  are  sulijecteil  to  tlieir  influence.  For  this 
reason  it  is  possible  by  a  change  of  habits  to  eradicate  gout  from  a 
family  or  a  nation.  The  history  of  the  Roman  Empire  is  exceedingly 
instmctive  in  this  particular,  l>uring  the  period  of  unbridled  luxury 
that  followed  the  conijuest  of  the  world,  the  Romans  suffered  severely 
with  gout;  but  with  the  ruin  of  the  empire  and  the  disappearance 
of  wealth  before  the  invading  Huns  and  Goths  and  Arabs,  the  disease 
declined,  and  is  now  prevalent  in  Italy  and  the  Orient  only  among 
the  few  opulent  citizens  who  neglect  the  laws  of  health  and  the  precepts 
of  the  Koran.  With  the  growth  of  temi>erance  and  the  diffusion  of 
hygienic  knowledge,  gout  is  in  Euroj>e  Ijecoming  everywhere  less 
common.  The  great  improvement  in  all  the  conditions  of  life  that 
lieen  effet*tcd  during  the  nineteenth  century  has  diminished  the 
imount  of  Huffering  from  diseases  of  nutrition,  so  that  everywhere 
upon  the  continent  there  has  been  lees  gout  than  in  former  days. 
The  wider  diffusion  of  the  c-omforts  of  life  is  also  attended  by  less  of 
their  abuse  on  the  part  of  those  who  formerly  monopolized  all  the 
good  things  of  the  earth.  These  facta  serve  to  illustrate  the  superior 
influence  of  personal  habits  over  all  considerations  of  mce  and 
climate. 
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Of  all  the  personal  influences  that  fav^or  the  incidence  of  gout, 
heredity  ia  one  of  the  most  imj>ortant.  All  the  older  writers  insisted 
upon  this  aa  a  most  potent  factor  in  the  evolution  of  the  disease  from 
generation  to  generation.  It  is  noticeable,  however,  that  hereditary 
antecedents  are  more  conspicuous  in  England  and  Holland,  where 
gout  is  frequently  encountered,  than  in  France  and  the  south  of 
Euroi>e,  where  it  is  com imrati rely  rare.  Thus,  Gairdner  found, 
among  150  patients,  140  who  had  descended  from  gouty  families. 
Bouchard,  on  the  contrary,  could  discover  only  40  per  cent,  of  his 
cases  who  were  similarly  connected.  01)vions]y,  this  must  be  true  of 
h  disease  which  is  not  absolutt?ly  transmitted,  but  is  chiefly  dejjendent 
upon  individual  behavior.  The  word  lieredity  must  be  understood 
in  connection  with  gout  as  a  convenient  designation  for  certain  habits^ 
modes  of  training,  and  occupations  that  tend  to  l»ecome  permanent  in 
certain  families  or  lines  of  descent.  In  this  sense,  heredity  exercises 
a  powerful  influence  upon  the  constitutions  of  the  several  members  in 
a  given  line  of  descent*  so  tliat  a  tendency  to  particular  maladies  be- 
comes ingrained  in  tlie  structure  and  functions  of  the  organs  thai 
have  been  thus  raouldcnL  In  this  way  is  prepared  the  field  for  the 
manifestation  not  only  of  gout,  I  Kit  of  all  other  allied  diseases  of 
nutrition,  such  as  gi*avel,  biliary  lithiasis,  asthma,  neuralgia,  obesity, 
diabetes,  aud  articular  inflammations.  Hutchiusou,  Dyce  Duck- 
worth,  and  others  have  noted  the  intt^resting  fact  that  the  age  of  the 
father  has  a  decided  eflTect  upon  the  heredity  of  gout.  When  the 
male  parent  is  young  and  but  recently  attacked  by  the  disease,  the 
children  who  are  then  begotten  will  ofteu  escape  the  transmitted  pre- 
disposition, or  will  manifest  its  signs  in  a  minor  degree.  But  the 
later  children  will  exhibit  the  tendency  w ith  a  progressively  increas- 
ing severity.  This  is  exactly  the  revei^e  of  what  is  often  observed  in 
syphilis,  a  disease  that  is  usually  contracted  in  early  adult  life,  and 
manifests  its  greatest  intensity  very  soon  after  Infection,  gradimlly 
subsiding  and  progressing  toward  lat*mcy  as  life  advances.  The 
earlier-bom  children  of  a  syphilitic  pai*ent,  consequently,  receive  the 
disease  in  full  intensity,  while  the  later  offspring  either  escape 
altogether,  or  exhibit  only  the  milder  forms  of  the  malady*  Syphili 
like  all  infectious  diseases,  tends  toward  recoyery  as  life  proce 
but  gout  becomes  more  inveterate  and  malignant  w  ith  the  lapse  < 
time;  and,  consequently,  the  offspring  of  its  \4ctims  are  suooessiTeljr 
representative  of  the  downward  course  of  their  progenitors.  Many 
examples  of  this  family  decadence  have  been  noted  from  the  days  of 
Sydenham  to  the  present  time. 
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Acute  gout,  followed  by  uratic  deposits  in  the  joiuts,  appears  to 
be  more  frequently  transmitted  by  the  father  than  by  the  mother. 
Acxrording  to  the  often-tiuoted  statistics  gathered  by  Scndamore, 
among  2G3  cases  of  hereditary  gout  LSI  were  derived  from  the 
father,  and  58  from  the  mother,  while  only  24  were  children  of 
parents  who  were  both  gouty*  But  tliis  disproportion  seems  le^s 
remarkable  when  we  take  note  of  the  greater  frequency  of  articular 
gout  among  men,  and  the  fac*t  that  when  it  does  attack  the  members 
of  the  female  sex  it  usuaUy  makes  its  appearance  after  the  close  of  the 
child-bearing  period.  If»  however,  we  look  beyond  the  sphere  of  ar- 
ticular manifestations,  we  shall  find  that  anaemia,  neuralgia,  lithlasis, 
asthma^  bronchitirt,  and  the  allied  diseases  that  depend  uix>n  the 
arthritic  ilia  thesis  are  j  perhaps  quite  as  common  among  women  as 
among  lueii.  In  gouty  families,  the  males  develop  articular  disorders 
in  addition  to  the  minor  forms  of  arthritism,  while  the  females  less 
frequently  reiu'h  the  mcjst  conspicuous  manifestations  of  the  diathesis 
which  they  also  have  inherited.  It  is  still  an  open  question  whether 
the  tranHmiHsion  i>f  the  gouty  ])redisposition  is  more  likely  to  occur 
when  both  of  the  parents  are  aflectf^l  with  the  disease  at  the  time  of 
maternal  eoncexjtion.  Such  a  result  set>ms  highly  probable,  but  its 
proof  is  very  difficult.  The  explosion  of  gout  is  liablo  to  so  many 
c-aprices  tliat  are  dependent  upon  accidental  and  variable  causes  that 
it  is  extremely  difficult  to  trace  their  operation.  That  the  children 
of  a  gouty  couple  should  be  ex|>oseil  to  great<^r  errors  of  diet  and 
hygiene  through  the  tratlitional  habits  of  their  ancestors  in  accordance 
with  which  they  are  educated  seems  very  likely.  But,  so  changeable 
are  the  conditions  of  life  in  many  families,  that  hereditary  influences 
may  be  wholly  or  in  part  counteracted  by  the  mutatit»ns  of  fortune 
and  the  consequent  abandonment  of  faulty  habits,  or  they  may  l^e 
intensified  by  the  att;iinment  of  new  opportunities  for  intemperance 
and  self-indulgence. 

For  similar  rcA.sons  it  is  impossible  to  decide  whether  gout  be- 
comes modified  through  the  course  of  sn  i^enerations,  Mis- 
leil  by  a  fancied  analogy  derived  from  <'i  >u  of  the  infectious 
diseases,  some  have  imagined  that  gout  can  l>ecome  attenuated  and 
die  out  in  the  course  of  descent  through  time.  This,  however,  is 
only  possible  in  diseases  that  depend  upon  the  transmission  of  an 
infective  agent.  The  infective  germs  are  gradually  attenmited 
through  contact  with  healtliy  tissues,  and  tend  to  liefHime  innocuous. 
Were  it  not  for  frt»sh  infectit>n  from  sources  external  to  the  body,  it 
id  prolmble  that  all  bacterial  diseases  would  in  time  thus  become  ex- 
tinct. But  gout  is  not  thus  derived  by  the  transmission  of  a  conta- 
gium*     Only  the  enfeeliled  and  susceptible  oonstitution  is  inherited. 
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The  subsequent  manifestations  depend  chiefly  upon  individual  and 
personal  causes  that  may  or  may  not  be  called  into  action.  For  these 
reasons  the  course  of  gout  through  a  series  of  generations  will  ex- 
hibit great  variations.  Sometimes  the  disease  seems  to  become 
masked  and  to  assume  visceral  forms  for  successive  periods  of  family 
life.  In  other  instances,  it  disappears  for  a  generation,  and  the 
reapjiears  with  all  its  pristine  severity  in  the  next.  Rarely,  howevef 
does  it  become  latent  without  the  manifestation  of  one  or  more  of 
its  congeners,  eczema,  neuralgia,  bronchitis,  asthma^  lithiasis,  etc., 
among  those  who  have  escaped  its  full  force. 


Age. 

Gout  is  almost  always  a  disease  of  adult  age.  But  it  has  lx*en 
oocasionally  experienced  by  children-  Boerhaave  oliserved  sneb 
cases,  and  others  have  been  re^jorted  by  Hchenck,  Debout,  and 
Rendu,  occurring  in  children  between  the  ages  of  seven  and  seventeen 
years.  In  the  majority  of  cases,  however,  it  is  in  the  fourth  decade 
of  life  that  tlie  fii*st  attack  is  experienced*  In  tliis  particular  tbe 
following  statistics,  borrowed  from  Scudamore,  are  very  instructive : 


First  Attack  op  Godt. 

1  I  30  to  35  years. 

1     in  *  45  "     , 

1     11  »*  50  " 

1     .0  «  65  " 

"    55  "  60  ** 

00  **  65  ** 


20 10  25  years 57 

25  **  80    "     85 


60  years. 


Total. 


.105 

.  54 
M 

12 


Tjin 


From  this  table  it  appears  that  considerably  more  than  half  the 
cases  were  first  attacked  between  the  ages  of  twentj-five  and  thirtj- 
five  years;  while  the  largest  number  in  any  pericxl  of  five  years  oc- 
curred during  the  first  half  of  the  fourth  decade  of  Ufe.  Patissier  has 
reached  the  same  statistical  result,  and  has  also  noted  the  interesting 
fact  that  among  the  victims  of  hereditary  gout  tlie  first  attack  is  most 
frequently  experienced  at  the  age  of  thirty-four,  while  in  cases  of 
the  acquired  disease  the  favorite  age  is  thirty -eight,  showing  that  it 
takes  four  years  longer  to  subtlue  a  virgin  soil  than  to  overcome ; 
constitution  that  has  been  enfeebled  in  advance  by  ancestral  exc 

Among  the  very  aged  articular  gout  is  almost  as  infre<:|uenl  as^ 
among  small  children.     Yet  Sir  A.  Garrod  has  seen  the  disease  in 
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number  of  instances  after  seventy »  and  Bla<^kmore  relates  tbe  liistory 
of  a  patient  who  at  seventj-eight  suffered  for  the  tu*st  time  with  gout* 
In  the  majority  of  such  cases,  there  are  8[>ecial  reasons  that  deter- 
mine the  tardy  onset  of  tbe  malady.  They  are  usimlly  cases  in 
which  the  effects  of  luxury  have  been  held  in  check  by  the  exert^ises 
of  an  active  life  in  the  oiM?n  air,  until  at  hist,  during  the  concluding 
years  of  a  long  existence,  the  indindual  retires  from  lousiness,  but 
continues  to  indulge  without  stint  in  the  pleaanree  of  the  table. 
Under  sut*h  circumstances  disorder  soon  arises;  and,  if  articular 
manifestaticms  be  not  developed,  the  minor  evidences  of  uric-acid 
ccumulatious  ai*e  sure  to  appear  with  all  that  tendency  to  subacute 
intensity  and  sluggish  progress  which  ia  characteristic  of  gout  in 
old  i>eople. 

Sex. 

Women  are  far  less  liable  than  men  to  the  incidence  of  gout. 
Even  among  the  English,  Scudamore  could  find  but  12  females  out 
of  68  cases  of  the  disease.  Durand-Fardel  and  Pati8sier»  in  a 
total  of  580  cases,  numl^ered  only  20  women.  If,  however,  the 
allied  diseases,  lithiasis  and  arthritis  deformans,  w^ere  taken  into 
account,  the  di8proi>ortion  would  not  be  so  glaring,  for' these  are  the 
forms  of  arthritism  that  are  most  frequently  experienced  by  the  female 
sex.  A  certain  connection  between  the  cessation  of  the  menses  and 
the  manifestation  of  gout  in  the  female  has  been  asserted  from  time 
immemorial.  It  is  prol>able  that  menstrual  suppression  does  operate 
somewhat  unfavorably  in  this  resi»ect.  In  the  majority  of  cased  that 
are  micom plicated  by  local  tlisoase  of  the  female  organs  of  generation 
the  occurrence  of  pelvic  disturbance  is  due  to  gout  in  its  masked  va- 
rietiee.  In  many  instances  the  cessation  of  the  menstrual  flux  seems 
to  dose  up  an  outlet  for  *'i»eccant  humors,"  and  gout  attacks  tlie 
joints.  It  is  a  notable  fact  that  the  age  of  pul^erty  is  for  the  female 
anotlier  epot'h  at  which  arthritic  manifestations  are  not  uncommon. 
The  frefjuent  occurrence  of  gouty  headaches  at  the  time  of  the 
monthly  periods  indicateii  that  menstruation  must  not  be  considered 
a  shield  against  gout.  In  fact,  among  young  women  who  are  predis- 
]x>sed  to  arthritic  disease  the  occurrence  of  articular  crises  seems  to 
Im  quite  indei>endent  of  menstrual  disorder,  so  that  it  is  very  likely 
tliat  the  frequent  development  of  gout  that  is  witnessed  after  the  close 
of  sexual  life  in  the  female  is  fully  as  much  tlie  result  of  advancing 
years  as  of  the  cessation  of  the  menses. 

Gout  does  not  seem  to  be  favored  by  any  particular  type  of  con- 
stitution. It  attacks  the  corpulent  an«l  the  lean-favorf^d,  the  sanguine 
and  the  bilious.     But  it  is  noteworthy  that  in  the  majority  of  cases  its 
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victims  give  evidence  of  good  living,  either  tlirough  a  tendency  to 
obesity  or  through  the  dyspepsia  that  results  from  over-feeding  and 

an  inactive  life.  Scudamore,  who  is  nothiDg  if  Dot  statistical,  fuund, 
among  156  patients,  126  who  were  more  ponderous  than  the  average 
individual*  The  type  of  the  gouty  manifestation  conforms  very  closely 
to  the  general  constitution  of  the  patient.  Vigorous,  florid,  and 
sanguine  subjects  have  acute  inflammatory  atteeks  of  the  disease; 
bilious  and  dyspeptic  people  suffer  with  hemorrhoidal  and  hepatic 
crises ;  while  those  who  jiossess  a  weakly  and  nen^ous  organization 
exhibit  all  the  phenomeua  of  nen^ous  gout:  neuralgia,  alHlomiual 
pain,  muscular  cramp,  asthma,  auf^ina  pectoris,  headache,  etc. 


Diet. 

Although  it  in  evident  that  many  causes  contribute  to  the  develop^ 
meut  of  gout,  there  is  none  that  comjjares  in  efliciency  with  excess 
in  eating  and  drinking.  We  have  seen  that  the  disease  is  most  prev^ 
alent  in  countries  where  wealth  and  luxury  abound.  It  is  also  ap- 
parent that  in  those  lands  where  it  is  common,  the  incidence  of  gout 
is  most  frequent  among  the  luxurious  classes  of  society^ — e8i>ecially 
among  the  newly  rich,  who  have  recently  acquired  unlimited  means 
of  gratifying  their  appetites  and  passions,  withriiit  having  at  the 
same  time  loamed  disci-etion  in  the  enjoyment  of  good  fortune. 
These  people,  who  have  usually  risen  rapitlly  frtmi  the  lower  ranks 
of  society  by  reason  of  remai'kable  physical  energy,  carry  into  iwl- 
vanced  life  and  leisure  the  excellent  appetites  that  were  the  delight 
r>f  their  youth.  Continuing  thus  to  gorge  themselves  with  belated 
delic-acies  long  after  the  close  of  active  exist*:»uce,  they  fall  Wctims  to 
arthritic  disorder,  and  the  children  of  their  old  age  yield  themselves 
an  easy  prey  to  the  influences  in  the  midst  of  wliich  they  woi'e  be- 
gotten. For  these  reasons  gout  is  nK>re  often  witnessed  among  the 
suceeasful  midtUe-class  citizens  than  in  the  families  of  an  ancient  no* 
bility  to  whom  the  long  exT)erience  of  wholesome  lining  has  become 
an  ancestral  heritage*  But  in  any  situation,  it  is  impossible  to  lead 
a  life  of  indolence  and  gluttony  without  being  sooner  or  later  called 
upon  to  pa}'  the  penalty.  It  was  n<»t  without  a  reason  in  the  nature 
of  things  that  men  like  the  great  Najioleon  have  found  themselves 
continually'  impelled  to  break  away  from  consnujing  intellectual 
labors,  to  seek  in  hard  riding  over  the  country  a  means  of  relief  fix)m 
the  rising  tide  of  arthritism  that  threatened  to  ovem^helm  their  tis- 
sues. The  physiological  chemists  have  shown  that  every  excess  in 
the  use  of  flesh  food  causes  a  conesponding  increase  in  the  production 
of  urea  and  uric  acid.     If  the  amount  of  muscular  exercise  be  reduced 


I 


KnOLOGY. 


489 


to  a  miBimum,  the  rate  of  oxidation  falk,  and  the  nitrogenous  refuse 
— uric  acid — remains  in  a  condition  that  hinders  its  elimination 
through  tlie  kidneys.  The  urates  and  their  congeners  accumulate 
in  the  system,  and  finally  produce  a  critical  explosiun  by  which  they 
may  be  for  a  time  wholly  or  iu  part  ejected  from  the  bcxly.  But 
when  exercise  stimulates  the  circulation,  causing  the  transportation 
of  an  incre-ased  amount  of  oxygen  to  the  molecular  basis  of  the  tis- 
sues, the  oxidation  of  uric  acid  into  soluble  forma  of  nitrogenous 
refuse  proceedH  with  greater  completeness^  and  the  system  is  clenred 
of  urates,  to  the  great  relief  of  the  iudi\iduaL  Hence  the  instinctive 
longing  for  action  and  muHcular  effort  that  characterizes  the  consumer 
of  animal  food  during  the  early  portion  of  his  career.  Hence  the 
fondness  for  athletic  sports,  hunting,  and  fightings  that  characterizee 
the  well-fed  eater  of  flesh.  So  long  as  he  can  keep  the  field  and 
follow  the  hounds,  all  goes  well;  but  when  youth  has  departed,  and 
he  can  only  follow  his  army  in  a  coach,  the  end  is  near,  and  he  must 
smother  in  his  own  excretions. 

Besides  the  accumulation  of  urates  under  such  circumstances, 
another  most  injurious  complication  arises^ — the  overluafied  stomach 
fails  t^  accomplish  its  functions,  and  the  nitrogenous  elements  of  the 
food  are  but  imperfectly  digested.  Hence  a  surchai'ge  of  undigested 
substances  along  the  whole  ctmrse  of  the  alimentary  canal,  followed 
b}'  the  formation  of  various  t-oxalbumins  and  ptomaines  that  are  al> 
sorbed  into  the  circulation  and  exert  a  poisonous  influence  Uf>on  the 
fimctions  of  every  organ  in  the  l>ody.  From  this  cause  results  a 
further  hindrance  of  the  process  of  oxidation,  so  that  the  nitrogenous 
elements  of  the  tissues  are  not  fully  transformel  intt)  urea,  l>ut  t*>nd 
to  accumulate  in  the  form  of  imperfe(*tly  oxidized  jjroducts,  of  which 
uric  acid  is  the  most  conspicuous  examplo* 

The  character  of  the  footl  that  is  ha1>itiially  consumed  largely  de- 
termines the  amount  of  urea  and  uric  aciil  that  is  proiluced  in  the  IwHly. 
Th*>8e  nitrogen! zed  Ixxlics  are  derived  most  abundantly  from  tlie 
nitrogenous  aliments;  conseciuently,  the  c«>n8nmption  of  animal  fofnl 
exercises  a  direct  influence  upon  their  formation.  Other  things  lieing 
equal,  the  more  meat  one  eat«  the  more  likely  is  he  tol*econie  gouty. 
In  this  fact  lies  one  of  the  causes  of  the  prevalence  of  gout  among  the 
English.  From  the  dawn  of  history  they  have  heeu  note^l  for  the 
quantity  of  flesh  that  is  consiimed  in  tlieir  dietary.  The  l>eef-eaters 
of  Old  England  were  no  figment  of  jKi^tic  fancy — they  were,  and 
still  are,  a  most  solid  and  substantial  mality.  In  the  list^  of  viands 
pronded  for  the  daily  merds  and  banquets  in  the  go<Hl  old  times, 
liread  and  fruits  and  vegetables  hold  a  very  insignificiint  plaoe 
alongside  the  mighty  roasts  and  joints  and  chines  and  jowls  and  too* 
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iaon  pies  tliat  chiefly  occupied  the  afctention  of  the  rubicimd  trencher- 
men. A  Biircharge  of  uric  acid  wa»  the  inevitable  result  of  such  a 
mode  of  li\ing.  It  is  true  that  the  excesijive  uae  of  sweets  and  starches 
may  lead  to  a  somewhat  simiUr  end,  but  in  a  rather  indirect  way. 
Obesity  is  the  primary  couBetiue nee  of  a  highly  carbonaceous  diet; 
but  the  aEmentary  tract  is  in  many  instances  better  adapted  for  the 
digestion  of  meat  than  for  the  disposition  of  sugars  and  starches. 
These  also  r6«[uire  for  their  oxidation  so  large  a  pro]>ortion  of  the 
oxygen  that  enters  the  tissue«  that  there  may  be  an  insufficient  re- 
siduum available  for  the  complete  oxidation  of  uric  acid  into  urea ; 
and  thus  a  vegetable  diet  niMy  actually  lead  indirectly  to  an  accumula- 
tion of  urat'CS  in  the  bod> .  The  same  thing  is  theoretically  true  of 
the  fats  as  an  article  oi  diet ;  yet  the  bhibber-eating  Esquimaux  never 
have  gout.  This  ib  owing  to  their  active  exercise  in  the  open  air, 
and  to  the  frigidity  of  th^:^ir  climate,  A  low  temperature  of  the  air 
expedites  all  the  processes  of  oxidation  in  the  tissues,  in  order  to 
maintain  the  normal  heat  of  the  1>ody  ;  and  thuH  the  excessive  forma- 
tion and  accunnilation  of  uric  acid  and  fat  are  prevented. 

Fresh  fi'uits  and  vegetables  are  generally  to  be  recommended  for 
the  nourishment  of  the  gouty.  But  such  as  contain  oxalic  acid  and 
its  compounds  U'hidmrb,  pie-plant^  beets,  spinach,  sorrol,  etc.)  should 
be  avoided  because  of  the  t-endency  of  the  acid  to  attack  the  teibasic 
phosphates  in  th»;i  tissues,  reducing  them  to  tlie  conditiou  of  soluble 
acid  pho8phates  which  quickly  appear  with  oxalate  of  calcium  in  the 
urine,  to  the  decided  detriment  of  the  patient.  This,  it  shoxild  be 
remembered,  is  not  the  only  source  of  oxalic  acid  in  the  btxly. 
Whenever  the  oxidation  of  uric  acid  is  retiirded  oxalic  acid  appears ; 
consequently,  the  presence  of  oxalates  in  the  urine  is  indicative  of 
imperfeet  cnmVnistion  of  nitrogemms  compounds  in  the  tissues,  unless 
it  can  1h?  shown  that  their  presence  is  only  the  accidental  ri'snlt  of 
diet  that  is  surcharged  with  those  salts. 

From  these  obsen-ations,  then,  it  api>eara  that  a  nitrogenous  diet 
is  the  form  of  aliment  that  chiefly  predisposes  to  the  occuiTence  of 
gout;  but  that  tlie  excessive  consumption  of  starches,  sugars,  and  fata 
—the  alimentary  carbohytb'ates  and  hjxlrocarbons  in  general — may 
intlirectly  efl'eet  the  same  result  by  impeding  the  oxidittion  of  nitr«> 
genous  compounds.  This,  however,  is  not  likely  to  occur,  excepting 
in  the  case  of  individuals  who  consume  large  quantities  of  nutritious 
food  and  do  not  b}'  active  exercise  promote  the  full  exchange  of 
oxygen  in  their  tissues. 

In  his  valuable  work  od  **  Uric  Acid  in  the  Causation  of  Diseixs^" 
(second  edition,  1894)  Haig  has  shoi^Ti  that  uric  acid  as  excreted  no3 
mally  in  the  urine  is  derived  from  the  oxidation  of  nitrogenous  sub- 
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stauces  that  have  been  received  into  the  body,  and  also  from  the 
urates  that  are  always  present  in  the  meats,  soups,  gravies,  etc.,  that 
are  ingested  with  the  food.  It  thus  becomes  possible  to  vary  the 
quantity  of  orates  that  are  excreted  in  the  urine,  and  to  study  at 
pleasui^e  the  effect  of  artificially  loatliug  the  blood  with  uric  acid,  or 
the  reverse.  When  the  blood  is  tims  overcharged,  the  quantity  that 
passes  int*:»  the  urine,  if  due  alkalescence  of  the  circulating  fluid  be 
maiutaiued,  is  sufficieut  to  clear  the  system  Iti  a  short  time;  but.  if 
the  blotnl  be  in  any  way  rendereil  more  than  normally  acid,  the  sur- 
plus urates  are  retained  in  the  tissues,  are  not  conveyed  to  the  kid- 
neys, and  do  riot  appear  in  the  urine.  WTieu  this  occurs  in  a  suscep- 
tible individual,  pricking  i^ains  may  be  felt  io  the  joints,  an  attack  of 
headache  may  be  experienced,  and  other  of  the  premonitory  symp- 
toms of  gout  may  be  develoi>ed.  Thus  it  can  be  shown  that  many  of 
the  phenomena  that  are  associated  with  gout  can  l>e  produced  by  the 
ingestion  of  uric  acid  and  the  nitrogenous  compounds  out  of  which 
it  is  formed  in  the  body. 

From  the  remotest  antiquity  the  deleterious  infiuence  of  wine  and 
other  fermented  beverages  upon  the  production  of  gout  has  been  a 
matter  of  constint  remark.  Sir  A,  Garrod  inclined  to  the  belief  that 
acute  gout  could  not  exist  in  their  absence*  It  is  not,  however,  by 
virtue  of  the  alcohol  which  they  contain  that  these  litiuida  exercise 
their  baneful  influence.  The  inhaVtitant^s  of  southern  Europe,  who 
drink  large  quantities  of  w  ine,  seldom  suffer  with  gout.  The  same 
thing  is  true  of  the  consumers  of  brandy  and  ^  hiskey  in  northern 
Europe  and  Scotland.  They  are  victims  of  alcoholism  to  a  frightful 
degree,  but  of  gout^ — hardly  ever.  In  fact,  the  chronic  gastritis  that 
has  its  origin  in  the  use  of  distilled  U(iuors  destroys  the  appetite, 
and  effectually  prevents  that  inordinate  consumption  of  food  which 
is  one  of  the  prime  re^iuisites  for  the  evolution  of  gout. 

Among  the  wines  that  are  used  ufxin  the  tables  of  the  rich,  the 
researt^hes  of  Garrod  have  also  indicated  a  difference.  The  rare  old 
cmsted  ports  and  sherries  leiul  the  way  as  the  most  efficient  adju- 
vauts  in  the  production  of  gout  Then,  at  a  considerable  distance, 
may  be  placed  tJie  lighter  wines  of  Burgundy  and  Champagne;  last 
of  all  those  of  the  vaDey  of  the  Rhine  and  ita  affluents.  Still,  it  is 
an  interesting  fact  that  in  the  wine-growing  countries  the  laborers 
who  indulge  to  excess  in  their  use  do  not  become  gouty^they  sink 
into  a  conilition  of  chronic  alcoholism.  Only  those  who  at  the  same 
time  over-eat  aud  over-drink  themselves  fall  victims  to  the  arthritic 
diseuse.  Sweet  and  effervescent  wines  do  indeed  aid  in  its  develop- 
ment, but  they  cannot  create  the  malady  without  the  concurrence  of 
an  immoderate  consumption  of  flesh  and  the  other  dainties  of  the 


LYMAK— GOFT- 


table.  It  must  never  \ye  forgotten  that  gout  is  not  the  consequence 
of  alcoholiHin  but  of  gluttony.  For  this  reason  the  use  of  mah  liquors 
is  ©specially  injiirioas.  Porter,  ale,  and  beer  contain  a  considerable 
quantity  of  sugar,  dextrin,  etc.,  besides  the  alcohol  that  is  present 
The  lower  price  at  which  these  beverages  are  furnished  leads  to  their 
inordinate  consuiuption— sometimes  to  the  extent  of  forty  to  sixty 
glasses  a  day.  Budd  stated  that  among  the  watermen  of  the  Thames 
it  W418  a  common  thin^^  tcj  drink  twelve  quarts  of  porter  every  day. 
Naturally  they  rapidly  became  gouty,  though  not  handicapped  by 
hereditary  predisposition,  since  the  majority  of  them  were  Irish,  who 
were  brought  up  in  abstemious  poveiiy.  Scudamore,  Watson,  Ti>dd, 
and  other  English  authors  have  noted  the  strong  predisposition  to  gout 
that  prevails  among  the  people  who  contract  a  fondness  for  porter. 
Similar  results  have  been  remarked  in  Holland,  Belgium,  and  other 
beer-drinking  countries.  Thei-e  is,  however,  a  very  important  differ- 
ence in  the  effects  that  are  produced  by  the  various  kinds  of  malt 
liquor.  Porter,  a  compoimd  of  hops  and  torrefied  malt,  lias  by  far  the 
worst  reputation.  Ale,  a  beverage  obtained  fi'om  non-carbonized 
malt,  though  often  containing  a  larger  percentage  of  alcohol  than 
exists  in  porter,  is  less  deleterious*  In  Germany,  notwithstanding  the 
enormous  consumption  of  lager-teer,  gout  is  an  infrequent  disease. 
If  valued  according  to  their  nutrient  qualities,  porter  obtains  the 
highest  rank,  though  containing  less  sugar  and  alcohol  than  ale. 
The  German  beers  conUiin  the  least  of  all.  In  England  and  Holland, 
moreover,  the  people  are  more  abundantly  nourished  thiin  in  Germany 
and  in  many  i>aris  of  France,  consequently  their  initritious  }:»€verage8 
promote  over-feeding  and  its  consequences.  The  hot  summers  of  the 
Continent  must  be  also  taken  into  consideration,  for  the  copious  per- 
spiration that  thev  induce  serves  to  relieve  the  overburdened  kitlneys, 
while  the  inhabitants  of  the  damp  and  chilly  lowlands  of  Holland  and 
England  obtiiin  coniparatively  little  help  from  that  source.  For  this 
same  reason,  probably,  the  inhabitantn  nf  the  wentern  coasts  «»f  France 
suffer  more  severely  with  gout  than  the  dwellers  in  the  southern 
and  central  portions  of  the  i"^public.  Some  have  thought  that  the 
difference  should  l>e  ascribed  to  the  extensive  use  of  cider  among  the 
Bretons  and  Normans ;  but  in  other  eoantries  where  cider  is  largely 
consumed,  as  was  formerly  the  case  in  the  Now  England  St^ites  of 
America,  gout  is  seldom  known.  Its  excessive  use  jirodnces  alcohol- 
ism, just  as  vinous  excess  among  the  lalmring  chisses  in  wine-raising 
countries  is  followed  by  that  result.  Something  more  than  the  mere 
drinking  of  alcoholic  beverages  is  needed  for  the  development  of  gout. 
There  must  be  taken  with  the  drink  an  abundance  of  nitrogenous 
food  before  the  sym[)toms  of  arthritism  can  be  induced.     Theoe  con* 
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ditions  are  seldom  realized  amooj^  the  laborious  peasantry ;  conse- 
qiieutly,  it  is  among  the  rich  and  idle  classes,  even  in  cider-drinking 
i'onatriea,  that  we  find  the  manifestations  of  a  gouty  predisposition. 
Wliile  it  is  true  tliat  ulcoholic  beverages  facilitate  the  development 
of  gout»  and  that  the  fermented  malt-liquors  are  more  prejudicial 
than  dintilled  mixtures  of  equivalent  ulcoholic  strength,  it  is  incoiTect 
to  8up]}c>se  that  they  can  alt>ue  i>roduce  ai-thritic  disease.  Alcohol 
certainly  retards  the  processes  of  oxidation  in  the  tissues,  but  unless 
their  protoplasm  is,  by  reason  of  excessive  nitrogenous  feeding,  sur- 
charged with  substances  that  must  be  thoruughly  oxidize<l  l^efore 
they  can  be  normally  eliminated,  there  can  be  no  accumulation  of 
uric  acid — hence  no  gout.  It  has  long  l>eeu  known  that  the  use  of 
brandy  and  other  distilled  liquors  causes  a  decideil  iH?ductioa  in  the 
fiuantity  of  ureii  that  appears  in  the  urine,  Haig  has  shown  that  the 
relation  l>etween  the  formatit)n  of  ui^a  and  of  uric  acid  is  compara- 
tively uniform— hence  there  will  l>e  less  uric  acid  under  such  circum- 
stances. A  part  of  this  reiluction  is  probably  due  to  the  catarrhal 
state  of  the  alimentary  mucous  membrane,  and  the  consecjuent  loss 
of  api>etite;  Init  it  cannot  l>e  thus  entirely  explained.  The  parallel 
reduction  of  urea  and  of  urates  in  the  urine  indicates  a  condition  in 
which  a  tendency  to  uricapmia  does  not  exist.  The  mere  use  of  alco- 
hol as  a  beverage,  therefore,  cannot  l)e  counted  among  the  causes 
of  gout.  But  when  alcohol  is  dnink  in  a  watery  solution  that  is  also 
charged  with  nutritious  substances,  such  as  are  found  in  malt  liquors, 
a  step  has  been  taken  in  the  direction  of  a  nitrogenous  surplus  in  tlie 
tissues.  And  when  to  all  these  substances  an  al>undant  flesh  diet  is 
added,  a  very  large  amount  of  iirea  and  of  uric  acid  must  be  elimi- 
nated in  order  to  prevent  a  storage  of  urates  in  the  body,  and  the  Hnal 
explosion  of  arthritic  disease  as  the  consecjuenee  of  their  dei>o8it  in 
the  joints.  It  is  this  n>tarded  elimination  that  is  effected  by  damp 
weather,  a  chilly  atmosphei*e,  immoderate  eating,  alcoholic  beveiTiges, 
nd  lack  of  exercise. 

Bodily  axd  Mental  Exsbcibs. 


^e  neglect  of  muscidar  exercise  is,  indeed,  one  of  tlie  most  rM> 
t>nt  causes  of  gout.  Even  in  cases  that  do  not  rench  the  final  sttige 
Mf  articular  crisr»s,  the  hu'k  of  exercise  often  leads  to  the  development 
of  the  allied  disorders  and  premonitory  symjitoms  of  the  disease. 
Obesity  Jind  lithiasis  are  of  frequent  occ*urrence  among  women  and 
among  men  who  indulge  their  api>etites  while  lemling  a  sedentary 
life.  Such  jKMqilt^  xutHT  with  dys[M'p8ia,  cnustifmtion,  hemorrhoids, 
asthma,  bronchitis,  headticbe,  neuralgia,  flushing  of  the  fatnt,  loss  of 
Vol.  a-3«* 
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memory,  incapacity  to  fix  the  attention,  universal  debility  of  mind 
and  body.  Somnoleiice  after  nieak  and  inaomniu  at  night  are  among 
the  common  experiences  of  such  patieiiti^.  So  long  iis  youthful  vigor 
remains,  these  conditions  may  be  tempomrily  diHpelled  Ijy  a  resort 
to  active  exercise  and  elimination.  A  season  at  Sai-atoga  or  Carts- 
bad,  a  course  of  mountain  climbing,  or  a  fishing  excursion  along  the 
sea-coast  will  for  a  time  i^ostpoue  tlie  evil  day ;  but,  if  the  injuilici<ms 
system  of  alimentation  l>e  not  radically  reformed,  the  advance  of  years 
will  destroy  the  inclination  to  activity^  and  a  \\eiikene<l  heart  or  a 
contracting  kidney  will  finally  render  all  fonus  of  prolonged  muscular 
exercise  impossible,  througb  the  esttddisliment  of  the  arthritic  dia- 
tliesis,  if  not  through  the  actual  manifeHtation  of  articular  gout.  This 
is  the  condition  into  whieh  so  many  fine  hidies  and  men  <if  high 
standing  in  the  professional  and  commercial  classes  have  insensibly 
descended,  without  knowledge  vl  the  true  character  of  their  malj^dy. 
Under  the  intluence  of  sedentary  habits  and  advancing  years,  fatigue 
of  every  variety  becomes  an  exciting  cause  of  gout.  Long  walks  and 
unusual  muscular  exertion  are  fre«|Ueritly  followed,  in  i)rtHlispo«etl 
persons,  by  an  outbreak  »of  artieuhir  inflammation.  It  is  probable 
that  under  su(*h  eircomstances  the  joint  or  joints  become  overcharged 
with  the  acid  product^s  of  active  exercise^  so  that  the  circulating  fluids 
in  the  affected  tissues  cannot  hold  the  urates  in  solution,  and  they 
are  at  once  precipitated  upon  the  spot,  ami  there  seiTe  to  excite  in- 
flammation. But  similar  consequences  may  follow  ujion  the  occur- 
rence of  fatigue  of  a  moi-e  general  character.  Venereal  excesses  have 
always  been  accused  of  producing  gloomy  results  in  gouty  8ul>jects. 
Even  among  comparatively  young  people,  if  they  have  acquired  the 
arthritie  predisposition,  a  course  of  debauchery  is  very  lialile  to  induce 
the  disease.  This  may  be  in  [lart  the  result  of  the  intemperance  in 
eating  and  drinking  that  so  freijuently  accom]>anie8  this  form  nf  dis- 
sipation; but  a  certain  appreciable  influence  is  unquestionably  due 
to  the  exhaustion  that  follows  the  act  of  copulation  under  such  condi- 
tions. Among  elderly  people  there  can  l»e  no  d<nilit  regarding  the 
disastrous  effe<'ts  of  sixch  exercises.  After  middle  life,  as  the  indi- 
ridual  enters  the  sixth  decade  of  years,  he  must  practise  temperance 
in  all  things  if  he  would  not  find  himself  gradually  sinking  into  gout 
or  its  minor  manifestations  or  allied  maladies. 

In  like  manner,  great  intellectual  exercises ;  grief,  anger,  disap- 
pointment, or  any  form  of  jisychical  disturbance,  may  oi^eratc  to 
favor  the  development  of  gout.  As  in  the  analogous  nver-exertion  of 
the  nervous  system  that  accompanies  the  veneiwil  act,  these  violent 
explosions  of  cerebral  and  spinrd  protoplasm  serve  to  depress  the 
fimctiuujti  of  assimibition  and  nuti'ition,  to  retard  the  process  of  oxi* 
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datioB  in  the  tissues,  and  to  hinder  the  evacuation  of  uric  acid  through 
the  kidneys.  The  system  mny  thus  become  overcharged  with  urates, 
and  the  various  phenomGua  of  ^out  are  developed.  The  allied  dis- 
eases, lithiiisisund  diabf^t«-^s,  are  not  iufreqoentJy  fo8tei"ed  by  the  same 
cause ;  hence  the  common  occurrence  of  these  nutritional  disorders 
among  men  who  are  active  in  political  itod  commercial  life.  Strong  in 
liody,  energetic,  and  successful  in  the  accumnlatitm  of  money,  they 
indulge  their  apijetites,  and  with  advancing  years  do  not  learn  to 
restrain  their  desires.  Finally,  reverses  meet  them,  and  anxieties 
without  numlx*r  leave  them  no  D2i|>«>rtnnity  (or  rest.  Under  the  in- 
tluence  of  these  excitements,  all  the  fimctions  of  nutrition,  from  mas- 
tication to  evacuation  of  the  bhnhler  and  re<:"tum,  fall  into  disorder. 
The  inevitable  consequences  are  indigeatioii,  gaHtro-intestinal  fermen- 
tation, acid  dyscnisia,  retarded  oxidation,  phosphaturia,  oxaluria, 
mellituria,  lithiasis,  ne]>hritia,  asthma,  bronchitis,  neuralgia,  neuras- 
thenia, melancholia,  gout — one  or  more  or  all  devek)ped,  in  succes- 
sion or  together,  in  the  person  of  the  prematurely  old  man.  Tlius 
it  is  that  so  many  brilliant  and  successful  men  have  lieen  driven  from 
public  life,  ami  ha^e  been  compelled  t^j  pass  what  should  have  been 
their  best  days  in  obsciiritv  and  inaction. 


RFjISON. 

The  change  of  the  seasons  [iroduc^es  a  decided  eflfect  upon  tlie 
manifestations  of  gout.  The  disease  is  most  fre<juejitly  exi>erienceil 
in  the  8[)ring  and  autumn  of  the  yejir.  Various  causes  unite  to  bring 
about  this  result,  and  it  cannot  be  ascribed  to  any  single  fact.  It  is 
during  the  vernal  and  autumnal  months  that  sudden  changes  of  atmos- 
pheric temperature  are  liable  to  interfere  with  the  normal  discharge 
of  heat  from  the  body  by  sudden  excitation  and  as  sudden  arrest  of 
the  cutaneous  perspiration.  With  every  change  of  wind  from  north  to 
south,  and  tnt-e  verm^  in  many  countries  the  imlividual  tinds  himself 
either  reeking  with  sweat,  or  comi»elletl  to  return  to  winter  clothing 
in  onler  to  protect  the  body  from  the  dry  cold  air,  Wlien  the  dry 
and  constant  heat  of  the  summer  ha^  become  established,  the  heat  of 
the  lx>dy  is  regularly  disi-harged  through  the  jierfect  evaporation  of 
the  perspiration  as  rapidly  as  it  is  formed.  Hence  the  greater  com- 
fort that  is  ex|M>rienced  in  a  liot  and  dry  atmosphere  than  in  a  humid 
though  relatively  cooler  air.  In  like  manner,  the  sternly  abstniction 
of  heat  tliat  takrs  ]»lace  in  tlie  cold,  rlear  days  of  midwinter  causes  a 
feeling  of  vigor  and  welbl>eing  that  is  not  exjmrienciHl  during  the  warm 
and  chilly  seasons  before  and  after  the  fnjsty  months  of  the  year. 
The  reason  of  thi^  is  to  be  found  in  the  fact  that  the  oxidation  of 


436 


LYMAN— GOUT. 


tissue-protoplasm  is  prcunoted  by  the  Dormal  discharge  of  heat  1 
the  body.  Within  norinal  bounds  increased  metabolism  t'HUseis  an 
increase  of  energy  in  the  body  and  removes  obstacles  to  the  libc-ratioB 
of  force.  Uric  acid  and  other  forms  of  refuse  are  rendered  morel 
soluble  by  transformation  into  water»  carbon  dioxide,  and  m^a,  so  that 
there  is  less  accumulation  of  protoplasmic  debris  in  the  body.  Under 
such  circumsUiTices,  the  detention  of  urates  is  less  likely  to  occur,  and 
the  mauifestatious  of  gout  do  not  appear.  Some  account  must  be 
taken,  also,  of  the  increased  rate  of  the  circulation  duriiiK  the  dry 
heat  of  summer  and  the  dry  cold  of  midwinter;  the  heart  K-Hts  with 
gre-ater  force,  and  the  blooil  penetrates  the  tissues  with  greater  effect. 
The  result  of  increitsed  atmospheric  jiressure  during  periods  marked  by 
a  high  barometer  is  ul  the  same  character.  With  increase  tif  i^ressure 
the  amount  of  oxygen  that  is  inspired  is  increased  and  meUibiflism  is 
promoted.  But  during  the  changeable  weather  of  8|>ring  and  autumn 
there  is  no  consbmcy  in  these  conditions,  and  the  nenous  system 
that  has  l>een  rendered  over-sensitive  by  the  establishment  of  tlie 
arthritic  diathesis  reacts  Wolently  and  tumultuously  under  unfavor- 
able circnmHtances  fcir  the  presenatiou  nf  h^altli,  and  disease  is 
manifested.  This  result  is  especiaUy  liable  to  occur  after  a  winter  of 
dissipation,  or  of  tiresome  iutellectmd  labor  by  ivhich  the  systpm  is 
overloaded  with  tlie  in-odu<'ts  of  fatigue,  Still  more  unfavorable  are 
the  conditions  when^  in  addition  to  all  these  causes,  luxurious  living 
has  damaged  the  digestive  organs  with  alcohol  and  an  excess  of  nitro- 
genous food.  It  must  not  be  forgotten  that  every  hearty  nieaU  in 
which  meats »  soups,  and  graces  are  conspicuous,  serves  to  introduce 
into  the  blornl  a  not;d)le  cjuantity  of  ready-made  uric  acid  which  may 
suffice,  with  wdiat  has  l»een  already  stored  in  the  tissues,  to  excite  an 
explosion  of  gout.  Hence  the  freriuency  with  which,  in  the  spring 
of  the  year,  a  grand  dinner  or  a  w^ine  supper  is  foUow^ed  by  an  articu- 
lar crisis  in  th*^  person  of  a  sulgect  who  in  predispowod  to  the  disease, 
Haig  tells  us  that  he  can  thus  excite  articular  pains  in  his  own  limbs 
at  any  time.  Sir  A.  Garrod  has  repeatedly  witnessed  similar  plie- 
nomena  aft*>r  a  few^  glasses  of  champagne  or  port.  S<ime  patients 
cannot  eat  a  Ininch  of  grapes  or  a  plate  of  gooseberries  without  similar 
,  eonspqnences.  Gan'od,  indeed,  considers  the  occuiTence  of  articular 
inflammation  after  indulgence  in  fermented  drinks  as  pathognomonic 
of  gout.  Thus  it  is  renclered  evident  that  gout  is  a  continual  malady, 
in  which  the  articular  crises  ai-e  only  the  most  couHpicnous  manifeti- 
tations  of  the  condition  of  disease  w  hich,  for  the  sake  of  convenience, 
is  called  tlie  arthritic  or  gouty  diathesis.  Once  acquired,  the  predis- 
position remains  i»prmanent;  and.  when  completely  established,  the 
patient  becomes  so  uustidde  that  slight  deviations  from  the  ordinary 
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Toutine  of  life  and  healtli  are  sufficient  to  precipitate  an  acute  attack. 
In  the  female  sex  the  occurrence  of  pregnancy,  like  venereiil  indulg- 
ence on  the  part  of  the  male,  ia  Hometimes  Hufficient  to  brinj^  on  an 
attack*  Slight  ailments,  as  a  8ore  throat  or  a  coryza,  may  be  foUowetl 
by  articular  inflammation ;  though  it  is  very  probable  that  these  may 
be  Himple  prodrunien  of  the  attack,  just  as  they  fretpiently  are  re- 
lated to  the  kindred  malady,  rheumatism.  Strong  emotions  of  a 
depressing  character  and  unusual  intellectual  efforts  often  act  in  a 
similar  way  as  excitants  of  the  disease.  The  great  Sydenham  has 
recorde<l  the  fact  that  whenever  he  apiilied  himself  with  more  than 
ordinary  vigor  to  the  work  of  writing  and  study,  he  provoked  an  at- 
tack of  the  disease  with  which  he  was  persoually  so  familiar.  Of 
other  scholars  not  a  few  can  report  a  similar  exi)erieuce.  Fatigue  of 
every  kind  must»  therefore,  be  reckoned  among  the  occasional  excit- 
ing causes  of  gout. 

Poisons. 

The  interesting  oVwervations  of  Haig  have  made  more  |>rominent 
than  formerly  certiiin  facts  regarding  the  influence  of  a  considerable 
numl>er  of  chemical  agents  in  the  production  of  aHhritic  symptoms 
through  their  hindrance  of  the  excretion  of  uric  acid.  Chief  among 
these  substances  are  **  acids,  iiTm,  leatl^  lithia.  manganese,  calcium 
chloride,  acid  phosphate  of  sodium,  some  sulphates,  chlorides,  etc., 
S&d  many  substances  which  directly  or  indirectly  raise  the  acidity 
tor  othem'ise  form  insoluble  com|K>unds  with  uric  acid,  as  opium, 
cocaine,  mercury,  the  iodides,  anti pyrin,  ammonium,  the  nitrites, 
some  hyposulphites,  strychnine,  and  many  other  less  well-known 
substances**  f "  Uri<*  Acid  iu  Causation  of  Disease,"  second  edition,  pf). 
23,  24).  These  agents  have  the  common  proi>erty  of  repelling  uric  acid 
from  its  solution  in  the  lilood,  and  driving  it  into  the  tissues  where 
it  is  retained  and  is  held  iu  a  state  of  inertia.  In  this  way  they  give 
temporary  relief  from  the  symptoms  that  are  excited  by  the  circula- 
tion of  urates  dissolved  in  the  lilorKl.  But  this  relief  is  only  provi- 
sional; after  a  time  the  accumulation  about  the  joints  becomes  suffi- 
cient to  excite  local  ilisorder;  or  an  increase  of  the  alkalinity  of  the 
blo(Kl  causes  it  to  take  up  an  excess  of  urates  which  prmluce  general 
pain  and  distress  as  they  are  tnins ported  through  the  Ixxly  on  their 
way  t4i  the  kidneys.  Probably  the  uric-acid  compounds  ai>e  not  the 
only  offemling  sulmtances,  but  also  other  nitrogenous  compounds  and 
the  prmlucts  of  faulty  mettd^tiUsm  in  the  liver  must  lie  taken  into  ac- 
count. Uric  acid  may  be  conveniently  employed  as  a  general  term 
including  all  tlie  forms  of  peccant  matter  that  originate  in  the  body, 
and  contribute  to  the  develo[)ment  of  gout. 
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Conspicuous  amoDg  the  cliemical  agents  above  mentioned  is  leacifl 
Sir  A*  Garrod  noted  the  fact  that  rather  more  than  one-quarter  of  liis 
gouty  patients  in  the  ho8[>itMl  had  suffered  witli  symiJtoms  of  le^ul^ 
poisoning,  usually  contracted  in  the  course  of  their  work  as  housftl 
painters.  The  precision  with  which  this  distinguished  author  deter- 
mined the  relationship  existing  between  the  two  diseases  gave  occasif>n 
for  extensive  investigation  of  the  sidiject.  It  was  then  discovered  that 
older  obsen^ei-s  had  i-ecorded  the  same  fact — notably  Barlow  (1822), 
Parry  (1825),  and  Todd  (1843).  But  tliese  oliservations  had  pit>- 
duced  oo  abiding  impressinn;  and  the  wlmle  mutter  remained  in  tli© 
shaile  until  the  appearance  of  GaiTo<rs  paper  in  the  Medico-Chiruiigi- 
cal  TransactionSi  Vol.  XXXVI,,  1854.  Siu^e  then  the  relation  of  leiid- 
poisoning  to  gout  has  been  carefully  studied  by  numerous  oljserverH. 
Opinions,  however,  have  been  for  a  long  time  divided,  since  it  ia  not 
everywhere  that  eonditit)DH  exist  for  the  coincident  development  of 
the  tw^o  diseases.  In  Scot  laud  and  Germany  gcmt  and  lead-poisoniug 
are  too  infrequent  to  admit  of  an  extended  comparison.  In  France, 
where  lead-f>nisnning  is  sufficiently  common,  gout  m  a  rare  disease. 
It  was  in  England,  before  the  introduction  of  the  gi'eat  hygienic  ini- 
pruvementa  that  have  done  so  much  for  the  health  of  the  population, 
that  the  whrde  subject  coukl  !»o  most  profitably  studied.  The  cines- 
tiitii  tlint  was  preseut'ed  for  solution  raised  the  inrpiiry  as  to  the 
possibiUty  of  prcxlucing  gout  by  the  direct  toxic  influence  of  lead. 
This  lias  lie^n  denied  by  the  majority  of  obseiTers,  while  a  consider- 
able numlier  have  confessed  their  inability  to  render  a  decision.  A 
few  Iiave  thought  that  it  was  possible  in  certain  cases  to  recogni^se  a 
ilirectly  causative  inHuence  io  the  action  of  lead.  It  must  l)e  admitted 
that  coincideDce  i>f  IcHd-poisouing  and  gout  will  satisfactorily  account 
for  a  |>ortion  of  the  case^.  When  an  hereditary  predisiK>sition  exists, 
the  occurrence  of  satiiruiHm  may  iodireetly  excite  gouty  phciinmena, 
just  as  any  intercuiTent  dis(»aso  may  suflice  to  arouse  tlie  hiteiit  ilia- 
thetic  tendencies.  The  habits  of  the  victims  of  lead-poisoning  are 
often  of  a  nature  that  is  calculat4^d  to  create  the  arthritic  diathe8ia,J 
if  it  be  not  aln*»idy  iuhorited.  Thus  leud-priisoning  has  been  not 
among  beer  drinkers  whose  mugs  are  fill&d  from  a  leaden  pipe  and 
faucet.  This  has  l»een  especially  true  of  those  ardent  devotees  whose 
thirst  lias  urged  tlieni  in  the  morning  to  imbibe  the  first  tai>  of  file  or 
\yeer  which  had  lain  all  night  in  contact  with  the  leaden  pipe  through 
wliich  it  was  drawn.  Such  individuals  may  easily  become  boili 
plumbic  and  gouty.  Still,  it  must  l>e  adraitt^id  tliat  occasionally  the 
well-miirked  8yrai>tom8  of  gout  are  manifested  by  patients  who  have 
leil  an  active  and  temperate  life,  who  have  inherited  no  predisjiosition 
to  arthritic  diseases,  but  are  sufferers  from  poisoning  with  lemb    Sir_ 
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A.  GaiTod  has  sho^ra  that  the  urine  of  the  victims  of  plumbism  closely 
resembles  that  which  is  voided  by  the  gouty.  In  Ixith  cases  the  uriue 
is  scauty,  aud  the  qiumtity  of  urea  aud  of  uric  at'id  is  below  the  nor- 
mal staudard,  while  the  bloml  aud  the  tissues  contain  these  nitrogenous 
substances  in  considerable  amount.  This,  however,  is  true  iu  certain 
stn^^es  only  of  the  disease,  At  other  pericMls  the  quantity  of  urea  and 
of  urates  is  normid,  or  in  excess  of  the  usual  amount.  These  tluctna- 
tiona  have  been  noted  both  in  f?out  and  in  plumbism*  In  certain 
case9»  also,  chemiciil  analysis  of  the  blocnl  fiiils  to  dot^x^tthe  presence 
of  uric  acid  in  that  fluid.  Here,  iigain,  gout  and  iiluml»i8m  are  alike. 
Tlie  variati<ms  in  the  composition  of  the  urine  and  of  the  circulating 
Huids  of  the  l3ody  are  exceedingly  numerous,  and  they  succeed  each 
other  with  a  rapidity  that  is  surprising  to  every  one  who  is  not  famil- 
iar with  the  results  of  analysis.  These  facets  seem  to  indicate  great 
similarity  l>etween  the  action  of  leml  and  the  cause  of  gout. 

When  examination  ot  the  viscera  is  made  after  the  ileath  of  the 
patient,  the  parallel  between  the  effects  of  gout  and  of  lead  is  still 
remarkable.  Both  produce  identical  changes  in  the  kidneys  and 
arteries.  It  is  im|>ossible  to  distiuguisli  l>etween  the  contracted  kid- 
neys of  gout  and  those  of  lead-poigoning.  In  both  ai-e  apparent  the 
same  chronic  inflammaticm  of  the  interstitial  crmnectivo  tissue,  and 
the  same  progressive  atrtipliy  of  the  parenchyma  *^f  the  organ.  Hence 
the  remarkable  similarity  in  the  composition  of  the  urine  in  both 
clasfies.  In  a  memoir  on  this  subject  Lancereaux  (Arrhirt's  Gfttfralc^ 
de  MMecltie,  Dec,  1881 J  sUites  that  in  twenty-four  fatal  eases  of 
pluml>ism  gouty  arthritis  was  recognized  in  seven,  five  of  which  were 
veritied  at  the  autifpsy.  In  these  cases  the  relationship  between 
the  arthritic  inliUriitionH  and  le»id-poisoning  seemed  quite  conclusive. 

But  Garrod  and,  more  recently,  Haig  have  subjected  the  question 
to  the  tej^t  of  actual  ex[>eriment.  Giving  pills  of  lead  acetate  t<>  their 
patients,  they  witnessed  a  diminution  of  the  urinary  urates  below  the 
quantity  that  was  habitually  discharged  before  tlie  experiment  This 
result  corresponded  exactly  with  their  oKservations  in  cases  of  ordi- 
nary gout —retention  of  uric  acid  leading  to  the  |>roduction  of  urieat»id- 
lemia  and  the  symfitoms  of  arthritic  dyscrasia.  In  the  vast  majority 
of  cases  lead-jjoisouing  is  not  follower!  by  the  arti<'ular  symptoms  of 
gout;  but  sometimes  it  does  seem  to  produce  a  sufficient  predisposi- 
tion, so  that  slight  occasional  or  aocndental  censes  are  found  ade- 
quate to  excite  an  acute  attack,  just  as  such  causes  operate*  in  ordinary 
exanqili^s  of  the  arthritic  diathesis.  It  is  through  the  agency  of  lead 
in  modifying  the  pro<lnction  of  nitrogenona  waste,  and  retanling 
its  excretion,  that  in  certain  s*>nsitive  subjects  the  establishment  of 
what  is  equivalent  to  the  diathesis  is  effecte<l     In  tJiis  S4>nse  lead 


410 


LTXA3r— «H7T, 


may  be  salJ  to  originate  gout.     The  general  eouree  of  tixe  < 
wlieii  tlms  excited  m  identical  with  thai  ol  tbe  Ivpii^al  articular  j 
ilamnation^    It  follows  tbe  same  law  of  seaBonal  pericxUcitj ;  it  affe 
tbe  great  toe  bj  preference,  whence  it  extends  slowlv  to  the  < 

ijcdnta;  and  it  finally  degenerates  into  the  chronic^  sabacnte  fonn 
IS  charademtic  of  goat  ld  old  age.  Certain  points  of  difference,  hoi 
ever,  between  satnmitie  gout  ancl  the  ordinary  ^'ariety  may  be  nc 
It  never  breaks  out  in  an  indiWdoal  who  in  in  the  enjoyraent  of  go*id" 
heaUh;  it  attacks  those  who  have  been  previously  suffering  with 
lead-poifioning,  nimaUy  in  the  form  of  colic,  aniemia,  and  le^d  palsy. 
Its  onset  is  rarely  usheretl  in  by  any  other  premonitory  symptoms, 
but  when  once  established  it  occupies  a  naml>er  of  joints,  very  much 
like  rhemuatic  polyarthritis.  The  urine,  also,  which  in  ordinary 
gout  seLlora  contains  albumin,  almost  always  contains  at  lejist  a  trace 
in  the  saturnine  variety  of  the  disease.  This  profound  disorder  of  the 
kidneys  is  one  of  the  mcwt  characteristic  facts  in  these  eases.  Instc^ad 
of  continuing  for  ra/iny  yeiirs  to  enjoy  reasonably  good  health  dur- 
ing the  intervals  between  the  attacks,  the  patient  soon  degenerates 
into  a  condition  of  chronic  cachexia,  with  articular  lesions  and  renal 

fdiBorders  that  only  appear  at  a  very  h»te  f»erirKl  in  ordinary  gout. 
i-  Death  iLsually  results  from  ursemic  accidents,  such  as  suppression  of 
the  urine,  dropsy,  convulsions,  and  coma. 


Diagnosis. 

Tyi)ieal  cases  of  acute  articular  gout  are  easily  recognized.  It 
is  only  necessary  to  review  the  symptomatology  of  the  disease  in 
order  to  form  a  picture  that  caimot  be  mistaken  for  an\' thing  else. 
Chronic  cases  in  which  the  joints  of  the  fingers  and  toes — perhap 
otht-r  larger  joints  .ilso — have  become  deformed  by  repeated  attacks  < 
iudammation,  and  liy  the  de])osit  of  urates  in  the  articular  structures, 
are  seldom  ibftjeiilt  of  recognition*  But  great  difliculties  may  arise 
in  connection  with  certain  unusual  or  obscure  manifestations  of  the 
disease.  Sometimes  many  joints  are  simidtaneously  attacked,  so 
tlint  the  patient  appears  to  be  suffering  with  acute  inflammatory  rheu- 
matism. Even  the  most  exi)erienced  clinical  oliservers  have  lieen 
thus  occasionally  led  astray.  Sometimes,  again,  it  is  the  chronic 
form  of  the  disease  that  assumes  the  garb  of  chronic  rheumatisi] 
progressing  by  successive  subacute  exacerbations  that  involve 
joints  of  the  fingers  and  toes,  producing  nodosities  and  deformities 
that  appear  to  be  common  to  both  diseases.  Occasionally  the 
autripsy  alone,  by  revealing  the  presence  of  urates  in  the  joints,  can 
give  precision  to  the  diagnosis.     In  many  instances  artliritis  deXor- 
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.  has  been  miataken,  sometimes  for  rheumatism,  sometimes  for 
gout;  but  this  uncertainty  ran  l>e  usually  traced  to  the  once  prevalent 
notion  that  this  species  of  arthiitis  is  an  hybrid  disease,  sharing  in 
the  characteristic  phenomena  of  chronic  gout  and  chronic  rheumatism. 

Very  few  clinical  observers  at  the  present  time  will  undertake  to 
maintain  the  identity  of  gout  and  rhenmatism,  even  in  their  more 
obscure  aud  chronic  forms.  If  we  pass  in  review  the  etiok»gy  of  the 
two  diseases,  we  find  tliat  while  certain  events,  such  as  exposure  to 
cold  and  djimp,  contusions,  sprains,  injuries,  psychical  e^Jianstion 
and  physical  fatigue,  may  act  alike  as  occasional  or  exciting  causes 
for  either  afleetion,  the  remote,  pretlisposing,  and  essential  causes 
are  widely  different.  Gout,  even  in  England  and  Holland,  is  a  rare 
disease,  while  rheumatism  is  one  of  the  most  common.  Gout,  thanks 
to  an  improved  acquaintance  with  the  laws  of  health,  is  becoming  less 
frequent,  but  rheumatism  is  more  and  more  widely  iliffuse<l.  The 
one  disorder  is  unknown  in  tropical  countries,  and  is  most  prevalent 
where  wealth  and  luxury  are  enjoyed  under  inclement  skies  in  a 
damp  and  chilly  climate;  the  other  is  confined  to  no  country  or  clime, 
it  prevails  alike  among  rich  and  poor,  temperate  and  gluttonous,  in- 
dolent and  laborious.  Exposure  to  cold  and  hard  work  in  the  o^ien 
air  are  safeguards  against  gout,  but  they  are  common  exciting  causes 
of  rheumatism.  The  first  is  a  disease  that  njostly  affects  the  male  sex, 
after  the  attainment  of  adult  life;  but  the  second  strikes  both  sexes 
alike,  aud  is  even  more  commonly  experienced,  at  least  in  its  acute  and 
abarticular  forms,  among  cliildren  and  youth.  The  personal  habits 
of  the  individual  exert  comparatively  little  influence  upon  the  evolu- 
tion of  rheumatism,  while  gout  is  largely  dej^>endent  upon  excessive 
#ftting  and  drinking,  lack  of  exercise,  and  the  intemperate  use  of 
fermented  beverages. 

The  morbid  anatom^^  of  the  two  diseases  presents  equally  eonspic- 
nous  differences.  Both  are  nothing  if  not  articular  in  their  manifes- 
tations, but  the  effect  upon  the  joints  differs  w^dely  in  either  mahuly. 
In  rheumatism  the  symptoms  of  local  inflammation  are  most  painfully 
evident,  but  they  rapidly  vanish  with  the  subsidence  of  disorder 
in  Uie  affected  joints.  The  articulations  may  be  repeatedly  inflamed 
without  leaving  any  appre^-iable  trace  that  can  be  recognized  during 
the  intervals  of  perfect  liealth  that  succeed  each  attack.  But  in  gout, 
every  attack  leaves  l>f^hind  it  a  permanent  alb^ration  of  structure  in 
the  joint  that  has  been  the  se^it  of  disease.  Conset|uently,  the  gouty 
subject  after  his  first  crisis  can  never  be  considered  as  perfectly  welL 
He  is  henceforth  more  or  less  of  an  invalid;  and  each  recurring 
attack  adds  to  the  disorganization  of  the  affected  articuhiti<ms.  In 
chronic  gout  the  joints  are  enlarged  and  stiffened  by  an  infiltration 
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of  urates  into  the  cartilages  and  fibrous  tissues  that  enter  into  the 
structure  of  the  joint.  In  chronic  rheiimatiHra  it  is  the  extremities  of 
the  bones  timt  are  the  seat  of  disease— a  tedit)us  swelling,  inflamma- 
tion, and  deformity  of  the  osseous  sul)stance  beneath  and  behind  the 
articular  cartihiKe,  while  the  synovial  cavities  exhibit  do  trace  of  dis- 
ease greater  than  is  implied  by  a  slight  excess  of  the  synovial  fluid. 
Examination  of  the  internal  viscera  of  the  hody  reveals  an  opptmition 
of  signs  that  is  e<[ually  convincing.  Rheumatism  by  preference 
causes  pathological  clian^es  in  the  heart  aud  vascular  canals  ;  the  blond 
is  rich  in  fil>rin,  and  its  cori>u8cles  undergo  rapid  destruction*  But 
in  gout  it  is  uric  acid  that  is  present  in  excess,  and  the  kidneys  are 
the  usual  shirting-point  of  internal  disease. 

The  clinical  features  of  the  two  diseases  usually  exhibit  consider^ 
able  divei>iity.  Rheumatism  seizes  ui>on  the  larger  joints  of  the  ex- 
tremities, either  simultaneously  or  in  ipiick  suc(*ession.  CiDut  usually 
begins  in  the  joints  of  the  great  toe,  and  seldom  rpiits  the  smaller 
articulations  of  the  foot  and  hand.  Rheumatism  is  less  painful  than 
gout;  it  is  accompanif*d  by  less  snpei*ticial  intiammation  and  des- 
quamation of  the  cuticle ;  though  it  may  sometimes  produce  an  eciual 
amount  of  anlematous  swelling  about  the  affected  [>art,  it  is  never 
attended  by  the  turgescence  of  the  cutaneous  veins  that  is  so  markf-d 
a  feature  during  the  gouty  crisis.  The  symptoms  tliat  follow  inva- 
sion of  the  intracranial  organ  differ  in  the  case  of  the  two  diseases. 
Headaclie  is  lews  severe  and  less  charact^^rized  l)y  lancinating  pain  in 
rheumatism  than  in  gout.  Aphasia  and  vertigo  are  rare  events  in 
the  former  disease,  while  they  are  not  iufre<iuent  in  the  latter.  In 
rheumatism,  delirium^  convulsions,  and  hy|>erthermia  are  commonly 
ol^sen^ed,  though  seldom  witnessed  in  gout. 

These  characteristic  and  almost  i>athognomonic  symptoms  that  so 
clearly  distinguish  the  tyi>ical  cases  from  each  other  aie  less  sharply 
defined  and  convincing  when  we  are  called  upon  to  deal  with  chronic, 
subacute,  and  masked  forms  of  the  two  diseases.  The  slowly  progres- 
sive articular  malady  which  has  been  descrilied  under  the  names  of 
rheumatic  gout,  rheumatoid  arthritis,  or  arthritis  deformans,  has 
many  points  of  resemblance  with  senile  gout.  It  w^as  long  an  open 
question  whether  it  is  an  inde|>endent  pathohigical  entity,  or  whether 
it  18  merely  one  of  the  varieties  of  chronic  rheumatism  or  chronic 
gout-  It  is  now*  considered  as  a  separate  disease,  in  wdiich  the 
mimicry  of  gout  and  rheumatism  is  more  ap]iarent  than  real;  and  in 
order  to  avoid  confusion  with  the  other  species  of  diathetic  arthritis, 
it  seems  expedient  to  omit  from  its  noaienclature  all  reference  to 
them,  giving  it  the  inde])endent  title  of  arthritis  deformaus.  This 
form  of  arthritis  is  frecjuently  hereditary — in  this  resjiect  resembling 
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gout.  It  usually  occui-s  auioug  elderly  females,  but  without  any 
previous  influence  of  intemperance,  indolence,  or  luxury.  It  in  usu- 
ally, on  the  contrary,  fLSBtx'iated  with  low  living,  ansterity  of  manners, 
and  lalM>rious  occupation>i,  iiianifeHting  itself  during  the  decline  of 
life,  tvnd  slowly  progressing  without  any  very  evident  excitiug  cause* 
The  articular  deforuHty  i>resenis  an  appearance  that  is  lik<^  that  of 
chronic  osteitis  cumbiued  with  unitic  de|>osits;  yet  the  urates  are 
entirely  absent,  and  the  thickened  tissue  lies  not  only  upi>n  the  tuber- 
osities of  the  phalangeal  joints  but  along  the  sheaths  of  the  tendons 
and  upon  the  side-s  of  the  bones  of  the  tingei-s  and  toes.  These  no- 
dosities are  often  obscurely  movable,  they  contain  no  minoral  mat- 
ter, and  in  tlieir  histological  structure  they  resemble  til*romata.  Yet, 
such  may  l>e  the  8haf>e  and  deviation  of  the  diti'erent  joint«  that  mere 
external  inspection  can  with  difficulty  distinguish  them  from  the 
mixlerately  infiltrat*^d  and  partially  deformed  articulations  of  chronic 
and  tori»idj<oiit.  Authors  have  also  l)oen  somewhat  divided  regard- 
ing the  classification  of  the  8o-<mlled  nodes  of  Heberden.  Some  have 
ranged  them*amnng  the  signs  of  gout,  l>ut  with  the  majority  ihey  ai*e 
considered  as  the  result  of  chronic  rheumatism.  As  an  illustration 
of  the  difficulties  that  l)e8et  diagnosis  by  inspection  of  the  affected 
joints,  it  is  well  to  recall  the  fact  that  in  certain  apparently  typical 
cases  of  arthritis  deformans,  pmt'ittortem  examination  has  revealeKl 
the  previously  unsuspected  presence  of  urates  infiltrating  the  articula- 
tions. Sometimes  the  little  subcutaneous  nodules  that  are  so 
characteristic  of  gout  are  entirely  absent  in  well-marked  cjises  of  thd 
disease,  so  that  their  absence  must  not  be  permitted  to  argue  too 
strongly  in  favor  of  the  rheumatic  origin  of  such  eases.  Again,  it 
occasionally  happens  that,  instead  of  attacking  the  smaller  joints, 
gout  invades  the  larger  articulations  with  manifestations  like  those 
of  chronic  rheumatism. 

In  all  these  dtiubtful  cases  it  becomes  necessary  to  poaa  beyond 
the  mere  inspection  of  the  affe<*ted  members,  and  to  make  careful  in- 
quiry regarding  the  family  hist^ory  of  the  patient,  his  ancestors  and 
relatives.  The  early  life  f»f  the  indivi<lual  must  l>e  reviewed  with  i*ef- 
erence  to  experience  of  the  earlier  eridencea  of  the  gouty  diathesis, 
and  tlie  i>08sible  occurrence  of  premcmitf>ry  or  pre"iious  attacks  of 
articular  disease.  The  symptoms  and  course  of  such  disorders  must 
b©  carefully  consiilered.  Tlie  state  of  heidth  during  the  intervals  of 
apparent  freedom  from  disease  must  also  l>e  aseertainetl. 

In  doul»tful  cases.  Sir  A.  GarnHl  advise<l  the  examination  of  the 
blood,  or  of  the  serum  of  a  blister,  in  order  to  determine  the  presence 
or  absence  of  uric  a<ntb  The  Hernm  <if  blofwl  that  hits  lieen  dniwn  at 
a  distance  from  the  seat  of  active  inflammation  is  to  be  preferred,  be- 
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cause  urates  are  not  found  in  the  bltwtl  that  is  taken  from  the  ncinity 

of  an  affected  jniiit.  Blood  semm  is  also  to  be  preferred  to  the  Berotm 
fluid  from  a  bliatei%  because  the  latter  contains  a  smaller  number  of 
leucocytes  that  might  conceal  the  crystals  of  uric  acid.  The  serum 
should  be  placed  in  a  watch-cryntab  and  be  acidulat(id  with  five  or 
six  cli'oi>B  of  ordinary  acetic  acid.  A  few  separate  fil>re8  of  linen  are 
then  placed  in  the  serum,  and  the  whole  is  perraitfeed  to  eva]>nrate  for 
twenty-four  hours  ni  a  tem|>eraturB  below  70'  F.,  until  the  liquid 
has  nearly  tkiod  away.  Placing  the  fibres  under  a  microscope,  they 
will  be  seen  covered  with  the  crystals  of  uric  acid,  if  the  patient  be 
gouty.  In  the  vast  majority  of  cases  this  test  will  !)e  sufficiently  de- 
cisive; but  occasionally  the  blood  of  a  genuine  gout.v  subject,  whose 
joints  are  crippled  by  uratic  deposits,  will  contain  no  uric  acid. 
Again,  the  test  cannot  l>e  expect^^'d  to  succeed  in  merely  diathetic 
cases  that  have  never  reached  the  stage  of  articular  manifestations. 
Bearing  tliese  facts  in  mind,  Garrod's  test  may  be  accepted  as  a  valu- 
alile  contribution  to  the  means  of  diagnosis  in  obscure  forms  of  the 
disease. 

There  has  been  considerable  debtite  regarding  the  possibility  of 
being  f)rediH]>osed  at  the  same  time  to  gout  and  to  rheumatism.  It  is 
a  well-know^  fact  that  in  the  same  families  gout  and  rheumatism 
may  follow  or  may  alternate  with  each  other  in  sucessive  generations. 
Gouty  pai'euis  may  have  rheumatic  children,  and  virr  rtrrsa.  Conse- 
quently, it  does  not  seem  in  the  lea.st  degree  improbaiile  tliat  both 
tendencies  may  be  transmitted,  say  from  a  gouty  father  and  a  rheu- 
matic mother,  so  as  to  be  united  in  one  or  more  of  their  iiffspring. 
It  may  be  that  in  this  mixed  ]>redisiJOsitiou  can  be  found  the  expla- 
nation of  that  condjination  of  the  clinical  symptoms  of  botli  diseases 
that  is  sometimes  witnessed.  It  is  not  imiu'obable  th sit  many  gouty 
subjects  are  patients  who  were  originally  predisposed  to  rheumatism, 
but  have  become  gouty  through  imj^roper  habits  of  life. 

The  masked  forms  of  gout  often  afford  considerable  diffieidty  in 
the  matter  of  diagnosis.  It  is  not  in  the  clinical  picture  of  the  disease 
that  obscurity  lies,  but  in  the  definition  of  the  remote  cause  of  the 
symptoms.  Tlius  it  is  not  difficult  to  recoguize  the  existence  of  a 
headache,  an  atta^-k  of  neuralgia,  a  paroxysm  of  asthma,  or  an  emiv 
tion  of  eczema ;  but  the  determination  of  their  ultimate  cause  is  not 
always  easy.  For  those  w^ho  refuse  to  enter  upon  such  investigations, 
inquiries  of  this  nature  are  without  interest,  and  the  possibility  of 
diatheses,  or  predispositions  to  paHicular  forms  of  disease,  is  out  of 
the  question.  But  for  one  who  looks  beyond  the  mere  anatomical 
lesions  and  forms  of  disease  iuto  the  realm  of  antecedent  causes, 
nothing  can  exceed  the  importance  of  such  researches,  not  only  for 
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the  sake  of  completing  the  circle  of  knowledge,  but  in  order  to  secure 
information  that  ifi  competent  to  direct  the  course  of  therapeutical 
endeavor.  To  decide  as  to  a  given  aiae  of  headache  or  neuralgia, 
whether  it  be  due  to  malaria,  or  syidiilia,  or  an  hereditiiry  tendency 
to  gout,  is  a  matter  of  jirime  importanc^e  for  the  welfare  of  the  patient. 
In  like  manner,  the  early  recognition  of  a  similar  hereditary  predis- 
l>o«ition  is  invaluable  for  the  pniper  Hafeguard  of  one  who  may,  if 
neglected,  become  in  later  life  the  victim  of  confirmed  articular  dis- 

^ea8e.  Without  recognition  of  an  hereditary  diathesis,  .such  pre%ision9 
must  be  either  impossible  or  destitute  of  a  legitimate  foundation. 


PrognoslB. 


Garrod  ha8  informed  us  of  the  %'ery  significant  fact  that  the 
English  assurance  companies  always  demand  a  higher  premium  for 
the  insurauce  of  applicants  who  have  had  articular  attacks  of  gout  than 
for  those  who  have  not  experienced  that  misfortime.  This  is  decisive 
as  to  the  opinitm  of  Imsiness  men  regarding  the  prtjspects  of  life 
among  the  gouty.  Premature  old  age  may  be  expiected  for  them,  and 
with  it  all  the  accidents  to  which  senility  is  liable.  Still,  it  is  not  an 
uncommon  event  t*3  meet  with  individuals  who  have  re^ached  great 
age  io  spit^  of  numerous  articuliir  incidents.  The  future  of  the  patient 
will  be  largely  determined  by  three  things:  original  vigor  of  con- 
stitution, occupation  and  manner  of  life,  and  the  particular  mmle  in 
which  the  hxml  uuiuifestatious  of  the  disease  are  evolved.  In  very 
many  crises,  ei^pecially  among  those  in  whom  the  disease  is  an  ae* 
i|nisition  rather  than  an  inheritance,  the  constitution  is  excellent,  and 
it  endows  the  patient  with  a  i>ower  of  resistance  and  persistence  that 
carries  him  safely  through  many  acute  attacks  till  advanced  age 
has  l>een  reachetl.  This  original  vigor  may  contribute  either  to  the 
Siifety  or  to  the  danger  of  the  indiWdual.  If  properly  advised*  and 
if  sufficiently  docile  to  couform  his  habits  to  the  laws  of  health,  such 
a  patient  may  so  far  recover  as  to  suflfer  but  little  during  the  re- 
mainder of  life.  But  if,  as  is  so  often  the  case,  the  return  of  health 
and  strength,  after  an  attack,  gives  occasion  to  relax  \igilance,  and 
to  unloose  every  api»etite  with  all  its  pristine  force,  the  doi^Tiward 
course  must  be  rapid.  Feeble  sid>J€*cts»  who  have  inherited  wejikly 
^liodies,  or  have  made  shi|»wreck  of  an  originally  respectable  constitii- 
tfon,  are  also  liable  to  a  rai^idly  progressive  course  of  the  disease. 

The  prognosis  largely  depends,  also,  upon  the  kind  of  life  that  is 
led  by  tlie  patient.  The  victim  of  an  hereditary  predisposition  to 
gout  may  enjoy  a  comfortable  existence,  and  may  reach  a  goml  old 
ge,   provided  he  avoids  all  excesses,  and  takea  an  abundance  of 
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muscular  exercise.  Tet  this  mle  has  its  exoeptions.  Such  patients, 
sometimes,  despite  the  neglect  of  every  precaution,  pass  carek 
on  through  life,  with  but  few  reminders  of  their  preilispositiou ;  wliili 
others,  who  observe  all  the  precepts  of  wise  physicians,  and  live  with 
the  most  scrupulous  regard  for  the  laws  of  health,  become  gradually 
infiltrated  with  urates,  crippled  and  confined  to  their  ohairn,  dying 
miserably  w^th  dropsy  and  asthma,  or  lingering  for  years  in  a  cou- 
dition  of  hopeless  ^Tetchedness  entailed  by  the  cachexia  of  chronic 
gout. 

Despite  these  exceptional  cases,  it  is  safe  to  offer  a  favorable 
prognoKis  w^hen  the  attacks  of  gcmt  are  infrequent,  and  are  limited  to 
a  single  joint  (great  toe) ;  when  they  ai-e  uncomplicated  by  visceral 
tliflorders,  and  when  the  general  health  remains  good  during  the  inter- 
vuLs  of  the  disease.  But,  on  the  contrary,  the  future  is  dark  for  the 
patient  who  exi>eriences  frecjuent  attacks  that  ai'e  separated  by 
diminishing  intervals,  e8f»ecially  if  the  disease  y^nts  off  its  original 
intensity,  and  prolongs  the  duration  of  its  crises,  invading  one  joint 
after  another,  and  ascending  to  the  larger  articnlatioiis,  while  the 
affected  limbs  become  indolently  Ofdematous,  and  remain  in  a  slate 
of  torpid  swelliug  for  long  i>erirKls  of  time  witliout  manifesting  any 
very  acute  sympttims.  Such  patients  have  become  the  victims  of 
chronic  gout,  and  will  continue  in  an  invalid  condition  during  tlie  re- 
mainder of  their  lives.  This,  however,  does  not  necessarily  signify 
the  probal  uli ty  of  an  early  tennimition  of  existence.  Life  may  en- 
dure for  many  years  under  these  conditions,  but  recovery  is  not  to 
l»e  expeettnl.  With  each  succeeding  attack  the  strt'ugth  of  the  sufferer 
diminishes;  the  joints  become  infiltrated  and  disorganized;  iimilly 
there"  is  established  a  confirmed  cat-hexia  that  is  the  result  of  the  uni- 
versal failure  of  fiuiction  in  every  organ  of  the  bcxly.  So  long,  how- 
ever, as  the  heart,  liver,  and  kidneys  do  not  IxH^ome  seriously  dis- 
organized, the  general  health  may  remain  tolerable,  even  to  a  late 
f>erio{l  of  the  disease.  Careful  observ  atiou  of  these  ira|x>rtant  organs 
should  therefore  always  lie  at  the  foundation  of  prognosis.  It  shoultl 
never  be  forgotten  that  in  every  stage  of  gout  there  is  a  tendency  to 
disease  of  the  vascular  apparatus  and  of  the  kidneys.  Even  in  the 
early  period,  l>efnre  the  joints  have  become  infiltrated,  while  the 
patient  is  still  florid  ami  vigorous^  it  may  sometimes  1*6  discovered 
that  the  nocturnal  urine  is  increased  in  ([uantity,  and  that  it  contains 
a  faint  and  transient  trace  of  albumin,  perhaps  accompaniiHl  by  a  few 
epithelial  casts.  The  pulse  may  l>e  also  tense  and  resistant,  and  the 
heart  sounds  may  V>e  accent nat^nl  l)eyond  the  normal  degree  of  sharp 
definition.  All  these  Hympt<>ms  indicate  a  general  hypersemia  or  the 
beginning  of  actual  inflammation  in  the  kidneys.     At  a  hiter  fieriod 
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these  iBdieations  of  vascolar  excitemetit  are  likely  to  be  snccoeded 

by  the  pei-sii^t-eut  disi'lijirge  of  urine  tlitit  iw  irregular  in  quantity  and 
of  a  low  specific  gravity,  with  or  without  the  presence  of  albumin  and 
caste;  syrapttjms  that  are  indicative  of  progreHsive  interstitial  nephri- 
tis. If,  in  addition  t(j  these  changes,  the  sounils  of  the  he4trt  lie 
muffled,  or  reduplicated,  and  the  arteries  show  signs  of  atheroma  in 
tlieir  walls,  the  typical  morbid  changes  of  gout  are  present,  and  the 
prognosis  assumes  the  most  depressing  character.  Urtemia,  droi>sy, 
cerebral  henioiThage,  paralysis,  coma,  and  death  are  among  the  even- 
tunbtieB  that  m^iy  l>e  precii>itated  by  the  most  insignificaiit  accident. 
Even  in  cases  that  have  not  yet  reached  this  degree  of  severity,  the 
enfeebled  condition  of  organs  so  important  as  the  kidneys  and  the 
heart  exposes  the  f  latieut  t4 )  a  host  of  thiogem  that  would  under  other 
conditions  be  easily  e%iided,  A  trifling  bronchitis,  a  commonplace 
influenza,  becomes  rapidly  transformed  into  a  fatal  pneumonia ;  or  a 
Bcarcely  noticeable  traumatism  develops  into  a  diffuse  and  gangrenous 
inflammation.  It  is  in  such  cases  that  the  cx^cuiTence  of  metastasis 
of  the  articular  sympt<  jms  of  gout  is  liable  to  lie  followed  by  the  most 
formidable  results.  In  the  examples  of  advanced  visceral  disease, 
these  so-called  metastises  are,  dtmbtless,  sometimes  the  direct  conse- 
quence of  the  visceral  disorder,  rather  than  a  novel  manifestation  of 
gout ;  but  in  certain  cases  they  are  really  what  they  seem  to  be,  a 
genuine  transfer  of  gouty  manifestations  from  the  external  articula- 
tions to  the  internal  organs  of  the  l»ody.  The  prognosis  must  bt\ 
therefore,  largely  influenced  by  the  present  condition  nf  those  inter 
nal  organs.  If  they  l»e  in  c<*mparatively  good  health  before  the 
attack,  revulsive  measures  will  be  frecfuently  rewariled  w  ith  success. 
But,  if  the  brain,  the  heart,  the  st^^tmach,  or  whatever  structure  is 
affected,  l>e  the  seat  of  chronic  morbid  change,  death  may  occur,  and 
that  with  very  brief  delay. 


Pathology. 

After  this  protiBoied  survey  we  find  ourselves  again  facing  the 
inquiry,  **  What  is  gout?  What  is  the  nature  of  that  change  by  virtue 
of  which  uric  acid  and  its  compounds  are  deposited  in  the  tissues  in- 
stead of  hiding  harmlessly  voided  with  the  urines'  Gout  has  l>een  de- 
fined as  tlie  most  conspicuous  manifestation  of  the  arthritic  diathesis. 
It  becomes  necessary  to  further  define  some  of  these  terms  l>efore  pro- 
ceeding to  answer  the  previous  inquiry. 

The  word  dhifheHtn  i«  a  term  that  ha«  lieen  long  employed,  and 
then  discarded  from  medical  literature  by  reason  of  a  confusion  of 
[idaaa    associated  with    its  use.     Difl"er(»ntly   defined  by   difl^erent 
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autborSi  and  often  vagnely  employed  to  express  various  ill-known 
factozB  in  the  imthological  field,  many  teachers  hare  sought  to 
eliminate  obBcurity  by  prohibiting  the  use  of  the  word;  con8e<juently 
a  certain  amount  of  iU-desen^ed  oblocjuy  has  fallen  upon  the  term. 
But,  properly  defined  and  Bpecifically  employed,  it  does  fill  an  im- 
portant  place  in  medical  terminology;  and  if  to  all  minds  it  fails 
of  conveying  i>o«itive  information,  it  will  nevertheless  indicate  a 
clearly  comprehensible  dearth  of  knowledge  regarding  particular 
ftubjecta*  The  term  may  l?e,  thei-efore,  used  hh  a  8ymbt:)l  that  is 
significant  of  a  given  amount  of  knowledge  and  also  of  ignorance  re- 
garding the  processes  of  nutiution  in  the  li\ing  body. 

It  is  adjuitted  that  the  body  is  constitut^^d  by  the  association  of  a 
vast  itssembly  of  living  cells.  Thase  are  brought  together  by  an  in* 
nate  forc^  that  maintains  them  in  definite  relations  with  each  other. 
According  to  the  degi^ee  of  perfeL-tion  attaiupd  by  the  formative  prcK 
cesses  w411  be  the  fH^rfection  of  tbe  resulting  organization.  The  in- 
dividual constitution  is^  therefore,  the  expression  of  the  architectural 
force  that  ojKerates  in  the  formation  of  tlie  body ;  it  is  something  that 
begins  w^tb  the  growth  of  the  fretjil  gerra,  and  that  persists  till  thft 
dissolution  of  the  organism.  It  consists  in  the  orderly  arrangement 
of  the  elementar}^  parts  of  an  organic  body  in  accordance  with  the 
tyr)e  of  structure  that  is  chamcteristic  of  the  class  to  which  it  b<v 
longs.  It  is  transmittetl  from  parent  to  offspring,  so  that  the  orig- 
inal constitution  is  representative  of  the  organization  of  the  parental 
germs  that  have  unitefl  in  the  impregnated  ovum.  But  the  cron- 
stitution  of  the  body  may  be  modified  by  various  incident  causes 
that  t>€!Come  ojjerative  during  the  course  of  life.  A  good  constitu- 
tion may  l>ecomo  deteriorated  by  disease  or  injury,  by  starvation  or 
poison,  by  disuse  or  fatigue.  An  originally  feeble  constitution  may 
}ye  invigorated  and  established  upon  a  solid  foundation  by  w^hole- 
some  food,  proper  clothing,  medication,  and  shelter,  and  by  the  in- 
telligent exercise  of  all  the  organs  of  the  body.  Examiiles  of  these 
processes  of  modification  ai'e  everywhere  apparent.  We  see  the 
vigorous  and  healthy  youth  sinking  under  the  influence  of  intemper- 
ance and  disease ;  and  we  are  continually  witnessing  progress  in  the 
contrary  direction  from  unhealthy  infancy  to  robust  and  eneiigetic 
manhood.  All  these  observations  sene  to  indicate  that  the  constitu- 
tion, though  hereditary  and  iiersistent,  is  capable  of  modification  in 
the  ways  of  improvement  or  deterioration. 

But  the  word  rfftwfUufion  is  properly  applicable  to  the  structure 
only  of  the  IkhIv,  It  is  necessary  to  find  a  correlative  term  that  may 
l)e  employed  to  express  the  functional  activity  of  the  organism. 
Such  a  term  is  furnished  by  the  wonl  icmpemmtnt    Now,  it  is  evi- 


PATHOLOOy, 


449 


dent  that  in  a  complex  stineture,  like  the  animal  body,  the  move- 
lueots  of  its  partes  will  depend  upon  the  proportion  and  relation  of 
those  parts  to  euch  other.  According  t*i  the  pre<lomiuant  proportion 
of  any  given  part  will  be  the  predominance  of  the  movementn  effected 
by  that  part.  The  consequent  peculiarity  of  movement,  or  function 
aB  it  is  called  in  the  language  of  physiology,  marks  the  temi>erament 
of  the  iuilividuaL  Hence  the  old  terms  nervous  temperament,  san- 
guine temi>erament,  phlegmatic  tem|>erament,  etc.,  employed  to  de- 
note the  preilomiuanc^  in  the  individual  constitution  of  the  nervous 
appHrutns,  of  the  circulatory  mid  locomotive  organs,  of  the  fatty 
tissues,  etc.  But  in  the  normally  constituted  Ixidy  there  is  no  s[>ecial 
preilorainaiK^  of  any  given  pnrtioii  of  the  organism.  With  such  a 
constitution,  there  is  perfect  harmony  of  action  between  all  the  organs 
of  the  liody,  ami  this  fact  is  expressed  by  the  phrase  normal  or  htaUky 
tempt  mment. 

When,  however,  the  body  is  subjected  to  the  incidence  of  injury 
or  disease,  great  confusion  of  functions  may  arise.  The  constitution 
may  be  ruined ;  the  temi>erament  may  be  profoundly  altt^red,  so  that 
it  is  no  longer  indicative  of  healthy  physiological  action.  Under 
such  circumstances,  it  is  convenient  to  possess  a  word  that  may  be 
used  to  signify  a  mode  of  action  intermeiliate  l>etween  physioh>gicul 
processes  and  the  perversion  or  arrest  of  such  functions  when  they 
have  been  entirely  modified  by  disease.  A  descri[>tive  tenu  of  this 
character  is  furnished  by  the  WDrd  tliathesin.  It  is  in  the  nutritive 
functions  of  the  bodily  tissues  that  such  deviations  from  physitilogi- 
cal  action  are  most  conspicnons,  Hcjice,  the  pro|)er  restriction  of 
the  term  diath€»siH  to  those  ciiuditions  of  nutrition  which  indicate  a 
radical  departure  fixnu  the  normal  standard  of  healthy  function 
without  attjiiniug  to  the  nmnifestation  of  those  strongly  marktHl  and 
intensely  morbid  tyi>e^  of  disease  that  will  overwhelm  the  constitu- 
tion if  the  morl>id  tendency  be  pennitted  to  advance  without  check. 
But  the  essential  iiatui'e  of  a  diathesis  consists  not  in  a  inei-e  re<inc- 
tion  of  constitutional  vigor  that  increases  the  predisi)osition  to  con- 
tract any  and  every  disease  that  may  be  incident.  It  consists  in  a 
rearrangement  of  the  struc'tural  units  of  the  organism,  so  that  there 
iii  estaldished  a  predisposition  to  ;*  i*ertaiu  disease  or  chiss  of  diseases. 
Now,  such  a  rearrangement  is  an  a<'tual  departure  in  a  morbid  direc- 
tion away  from  the  normal  heidthy  standard  of  structure.  The  exist- 
ence of  a  diathesis  js»  therefore,  the  conseijuence  and  the  exfiression 
of  disease.  When  we  speak  of  the  gouty  diathesis,  we  sf»eak  of  a 
condition  of  disease  in  which,  thfuigh  the  present  manifest/itions 
may  l>e  insignificant,  there  in  a  |M*rnn^nent  t<*ndi>ncy  to  greater  and 
greater  depjirtures  from  health  that,  if  unchecked,  will  finally  i-esult 
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in  a  paroxysmal  crisis  during  which  there  are  critical  eTacnations 
that  give  temporary  relief,  WTien  we  employ  the  broader  term  or- 
ihritic  diathesis,  we  include  the  notiou  that  tbere  may  exiist  a  morbid 
condition  of  the  body  in  which,  under  the  influence  of  various  exciting 
causes,  a  number  of  different  disorderH  of  nutrition  may  be  induced. 
But  not  every  disoi-der  of  nutrition  may  Ijo  thus  excited.  Only  certain 
particular  maladies  can  occur  under  such  circumstances*  These  con- 
stitute the  so-called  arthritic  diseases.  There  is  not  yet,  however, 
any  uniformity  of  belief  regarding  the  limits  of  this  class*  Some 
include  rheumatism,  arthritis  deformans,  and  gout  in  the  same  group ; 
while  others  believe  that  rheumatism  is  an  infective  disease  that 
poeseeses  only  a  superficial  likeness  to  gout,  and  is  essentially  differ^ 
ent  in  its  etiology  and  pathogeny.  Arthritis  deformans*  also,  baa 
been  similarly  classified  and  reclassified.  Other  morbid  manifesta- 
tions, such  as  asthma,  Iminchitis,  interstitial  nephritis,  cardiac  d 
eaoe,  arterial  sclerosis,  dial>etes,  lithiasis,  aod  various  skin  disease 
are  so  intimately  associated  with  gout,  either  as  antecedents,  con 
comitants,  or  sequels^,  that  they  may  justly  be  reckoned  among  the 
evidences  of  the  gouty  diathesis,  really  related  to  the  culminating 
paroxysms  that  are  known  jis  gout.  Hence  the  accuracy  of  the  state- 
ment that  the  victim  of  gout  is  never  thoroughly  well.  Inherited  or 
acc[uired,  the  disease  remains  permanent,  either  in  the  diathetic  or 
the  criticiJ  form,  so  long  as  life  endures.  Tliis  j)erraanence  is  based 
ui>on  the  radical  change  in  the  constitution  that  has  been  effected  bjr 
faulty  comlitions  of  living,  or  has  been  inherited  from  a  similarly 
vitiated  ancestry.  Once  established,  it  is  usually  unchangeable — 
incurable.  The  graver  raanifesbitions  of  the  disease  may  be  often 
wardetl  off  by  temperance  and  sobriety ;  but  the  less  conspicuous 
outbreaks  of  the  malady  can  be  with  difficulty  evaded^  because  they 
are  the  esjiression  of  the  permanent  constitutional  change  that  haa 
been  effected  in  the  structure  of  the  Inxiily  organism.  As  Sydenham 
expressed  it,  "totum  cnr|nt8  est  poilagra.'* 

Before  procee<Ung  t<i  a  consideration  of  the  pathogeny  of  gout,  it 
will  be  instructive  to  pass  in  review  tlie  opinions  of  some  of  those 
who  have  given  thought  io  this  subject,  Hippocrates  and  his  disci- 
ples taught  that  gout  was  caused  by  an  excess  of  bile  and  other  secret 
tions  that  were  accumulated  by  a  morbid  determination  of  fluids  in 
the  direction  of  the  joint**,  where  they  prcMluced  deformity,  disorgan- 
i^itioii,  and  painful  crises.  Qalen  accepted  this  doctrine,  and  added 
the  observation  that  the  disease  wa«  not  8f>  much  dependent  u[>on  an 
alteration  of  the  humors  of  the  body  as  upon  their  excessive  pro- 
duction. Essentially  the  same  opinions  were  prevalent  during  tlie 
Middle  Ages.     Paracelsus  and  his  pupils  introduced  the  hypothesis 
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that  the  disease  waa  not  due  to  the  exc^tssiTe  presence  of  bile  and 
mucu8,  but  was  caused  by  an  iuDammation  or  fermentation  within  the 
joints,  rendering  the  synovial  fluid  acid  and  eoiTo«ive^  and  causing  a 
deposit  of  8olid  matter  in  and  about  the  diseased  structures.  Others 
were  of  the  opinion  that  the  disease  was  primarily  an  affection  of 
the  blood  which  precipitated  its  irritating  salts  within  the  articnli- 
tions  of  the  extremities.  Sydenham  accepted  the  huinonil  [jathology  ; 
and,  if  we  translate  into  modern  hmguage  the  me<lia3\al  terminology 
which  al<»ne  was  at  hia  command,  we  shall  discover  that  his  do<*trines 
did  not  widely  differ  fi'om  those  thjit  are  current  at  the  present  time. 
He  believetl  in  the  existence  of  "  peccant  humors"  cir^^ulatiug  through- 
out the  body  i%s  a  conse<ineiice  of  "  indigestion*  or  of  impaired  con- 
coction of  matters  both  in  the  parts  and  juices  of  the  body/*  **At 
one  and  the  same  time  the  energ}'  of  the  spirits  (nervous  energy), 
which  are  the  insti'uments  of  indigestion,  is  diminished.  The  viscera 
are  overworked,  and  thus  the  spirits,  which  have  l>een  long  giving 
way,  are  prostrated.  If  it  were  not  so,  if  it  w^er©  a  simple  weakness  of 
the  spirits,  chiklren  and  women  and  the  victims  of  long  illnesses 
could  t>e  eciually  gouty.  On  the  contrary,  however,  it  is  the  hearty 
and  robust.  These  it  attacks  only  during  the  decline  of  their  best 
and  natural  spirits.  ^Tien  this  takes  place,  a  congestion  of  the 
liumors  8U[)er\enes.  From  the  two  together  the  due  concoctions  are 
vitiated  and  preventeil."  It  is  very  evident  from  these  extracts  that 
the  pathological  ideas  of  this  close  observer  and  careful  reasoner 
were  not  far  different  from  the  current  opinions  of  our  own  time.  So 
long  as  the  digestive  organs  remain  healthy,  and  the  energy  of  the 
nervous  system  continues  intact,  the  i»recipitation  of  morbid  sub- 
stances from  the  lifiuids  of  the  body  cannot  bike  place  in  its  joints. 
Such,  in  moilern  phraseology,  is  the  essential  teaching  of  the  illus- 
trious Sydenham.  These  opinions  exerteil  great  influence,  and  were 
received  with  few  dissenting  voices  till  near  the  close  of  the  eighteenth 
century,  when,  in  1784,  CuUen,  who  was  then  the  leader  of  English 
medical  tliought,  announced  his  adhesion  to  the  view  of  Stahl,  who 
iiiul  declared  himself  against  the  humoral  pathology  of  his  pre<lec*es- 
aoro.  According  to  these  autliors  gout  was  to  lie  c<^usidered  a  disease 
of  the  solid  tissues  of  the  bodv,  for  there  was  no  evidence  of  the  exist- 
ence of  any  morbid  matters  in  the  blood  or  other  li(]uidH.  The 
articular  inflammations  originated  de  novo;  and,  as  the  joints  became 
infiltratetl  i>nly  aft-er  long  dnmtion  and  repeated  attacks  of  the  disease, 
the  t»[dn  were  not  causes  but  merely  the  consequences  of  the  malady. 
In  ttje  absence  of  all  proof  of  the  existence  of  morbid  matters  circii- 
hiting  in  the  blood,  it  was  more  logical  to  account  for  tlie  iKHnirrence 
of  loc^l  disorders  by  suppaning  tlnit  the  disease  involved  all  the  solids 
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of  tlie  bodr,  and  that  each  organ  and  tissue  exhibited  its  own 
of  sympioma  and  morbid  changes  of  stmctore.  Neither  <!oaId  tlif 
heredity  of  goat  serve  aa  a  proof  of  the  existence  of  a  pathological 
ecmditioii  of  the  liqmds  of  the  body,  because  heredity  consists  in 
the  trausmissiun  of  the  eonstitutiooid  |ieculianties  of  the  [mrenti^  tii 
their  children,  and  a  "  peccant  humor'*  was  certaiiJy  not  a  part  of 
one's  constitution.  After  all  it  was  far  more  rational  to  suppose  tltal 
gout  was  due  to  a  i^errersion  of  the  **  energy  of  the  spirits,"  or  n^r- 
Tous  force,  mentioned  by  Sydenham,  rather  than  to  any  purely 
hy|Kithetic}U  change  in  the  circulating  fluids  of  the  body.  In  the 
abaeoce  of  any  considerable  knowledge  of  physiological  chemistry— 
a  branch  of  si-ienee  which  had  then  8cart*ely  l*egun  to  exist — it  was 
difficult  to  evade  the  force  of  such  criticism,  and  the  dodrines  ol 
CuUen  dominateii  the  minds  of  men  during  the  earlier  yeai«  of  the 
nineteenth  centur>'.  But,  with  the  progress  of  analytical  chemiHtry, 
donbtft  aroae.  Some  of  the  ablest  tem*hers  in  France  and  Hnghuu] 
expressed  the  opinion  that  *"  Uthic''  acid  was  in  some  way  closed 
connected  with  the  causati«>n  of  gout.  Finally,  in  1848,  Sir  Al&od 
Garrrid  furnished  the  conclusive  proof  of  the  pi-esence  of  uric  acid  as 
one  of  the  most  essential  factors  in  the  etiology  of  gouty  manifeata- 
tions.  This  brilliant  discovery  senecl  to  re-establish  the  humoral 
theory  advocated  by  Sydenham ;  and  with  but  few  exceptit>ns  the 
humoral  [pathology  of  gout  as  set  foi*th  by  Garrod  has  been  generally 
accepted  by  the  modem  school.  The  lucid  simplicity  with  which 
Sir  Alfretl  enunciated  his  theory  of  gout  contributed  not  a  little  to  its 
speedy  adoption ;  and  the  recent  experiments  of  Haig  have  added 
lostre  to  the  name  of  its  original  exi^ositr^r. 

According  to  Sir  A,  Oarrml  tlie  morbific  substance  in  the  blood  ia 
the  sodium  sjdt  of  uric  acid.  This  circulates  in  the  blooil  and  lymf»h^ 
and  is  deposited  in  the  joints  ot  the  gouty  subject,  where  it  excites 
articular  inflammation,  by  which,  however,  it  is  destroyed  :ind  elimi- 
nated in  recent  and  sthenic  cases.  But  the  kidneys,  as  well  as  the 
joints*  share  in  the  disease.  Hence  a  progressive,  inten^titial  no* 
phritis,  beginning  coincidently  with  the  articuhir  manifestations,  or,  at 
least,  very  closely  following  them.  By  i-e^ison  of  this  renal  disorder, 
the  elimination  of  urates  is  hindered,  and  they  accunnilate  in  the 
tissues — especially  in  the  joints;  whence  they  are  not  efft»ctually  and 
completely  removed  during  subsequent  attack.**.  Hence  the  infiltra* 
tion  and  disorganization  of  the  articular  structures  during  the  ad- 
vanced i>eriml  of  gout.  Every  cause,  therefore,  that  teniln  to  inci^ease 
the  production  and  retention  of  urates  acts  as  a  predisposing  cause 
of  gout.  Reduction  of  the  alkalinity  of  the  blo<Kl,  diminution  ol 
renal  activity,  and  overloading  of  the  tissues  with  nitrogenous  refuse 
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are  to  be  reckoneil  amoug  tlie  immediately  exciting  causes  of  tb*> 
diaease. 

In  liis  recent  work  on  "  Uric  Acid  as  a  Factor  in  the  CauHntion  of 
Disease''  (second  editioiij  1894)  Alexander  Haig  has  more  completely 
elaborated  the  theory  advanced  by  Sir  Alfred  Crarrod,  and  has  added 
to  it  the  results  of  a  large  niiml)er  of  exj^eri mental  obseiTations  ii|K>n 
his  own  person,  and  upon  his  gouty  patients.  Being  himst»lf  a 
!mfferer  with  uric-acid  headaches,  he  found  that  by  giving  up  the  use 
of  butchers*  meat  the  frefpiency  and  the  intensity  of  his  ht*adach«'S 
were  greatly  diminished;  and  that  they  were  again  renewed  with 
their  original  severity  after  a  return  to  flesh  <liet.  Kecognizing  the 
relationship  between  gout  and  migraine,  he  began  to  investigate 
the  ciiuse  of  these  mo<lifications  in  the  light  of  gouty  pathoh>gy.  At 
first  he  had  been,  like  many  others,  inclined  to  believe  that  such 
headatrhes  must  be  due  to  the  formation  in  the  int-estines  of  some 
poison— perhaps  a  ptomaine— during  the  digestion  of  flesh.  But  the 
many  points  of  resemblance  between  headache  and  gout  served  to 
awaken  a  suspicion  that  uric  acid  might  l>e  the  exciting  cause  of 
migraine  as  well  as  of  arthiitic  inflammation.  He  soon  found  that  the 
symptoms  of  headache  were  invariably  connected  with  the  proc^^^ses 
by  which  uric-acid  compounds  are  circulated  witli  the  blood  and  are 
evacuated  through  the  kidneys.  During  the  pantxysm  of  headache, 
marked  by  a  slow  pulse  of  high  tension,  with  cold  extremities  and 
skin,  mental  depression  and  disinclination  for  exertion  of  mind  or 
lH»dy,  the  urine  is  scanty,  dense,  highly  colored,  and  charged  with 
uric-acid  compounds.  It  is  the  period  when  uric  acid  is  circu- 
lating in  unusual  quuntity  with  the  blocKl^  and  is  l>eing  in  simthir 
proi>ortiou  voided  with  the  urin«.  It  is  a  peri<Kl  of  crisis,  during 
which  an  inordinate  surplus  of  uric  acid  is  discharged  from  the  b«>dy, 

I  The  parallel  between  tho  crisis  of  migraine  and  that  of  gout  is  in  this 
respect  very  closely  dra\\Ti.  Additional  experiments  soon  revealeii 
the  fact  that  the  evacuation  of  urio  acid  could  lie  increased  by  the 
administration  of  alkalies,  and  could  Iw?  diminished  by  the  similar 
use  of  Hcids.  Under  the  influence  *»f  alkiilies  the  [mlse  wouhl  become 
full,  slow,  and  tense,  the  urine  would  1>©  surcharged  witli  uric  acid, 
^d  headache  would  l>e  ex|)erienced.  Giving  meflicinal  doses  of  an 
ilcid  would  soon  reverse  the  picture,  the  headache  subsiding,  and 
being  succeetled  by  pricking  and  shooting  pains  in  such  joints  as  had 
l>een  most  actively  used  before  the  time  of  the  ex]>eriment.  The 
natural  inference  is  to  theefl*ect  that  uric  acid,  winch  is  now  deficient 
in  the  blood  and  urine,  must  have  been  precipitated  upon  the  tissues 
of  the  painful  articulations.  Hei*e,  then,  is  an  example  of  an  atten- 
uated gout,  induced  by  artificial  means — a  result  that  ha*!  Ijeen  fre- 
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(luently  observed  by  Sir  A,  Gan^od  after  the  use  of  acid  mnes  and 
l>eer.  By  these  intereatiog  ex  penmen  tB  it  in  made  apparent  that  the 
ingestion  of  substances  which  increase  the  alknlinity  of  the  blood j 
serves  to  render  uric-acid  cumx>ouiids  mure  suluble,  and  facilitat 
their  evacuation  through  the  kidneys;  while  the  passage  of  acids  into 
the  current  of  the  blood  reduces  the  alkalinity  of  that  fluid  so  that  it 
cannot  hoki  in  solution  the  urates  of  the  IkkIv.  and  they  are  conse- 
quently precipitated  in  solid  form  among  the  elements  nf  the  tissues^ 
where  they  excite  more  or  less  pain — possibly  active  inflammation, 

Pumuing  this  line  of  investigation,  Haig  ascertained  that  there 
can  be  no  excess  of  uric  acid  in  the  blood  imless  there  has  been 
pre^'ious  retiirdatiou  of  its  elimination,  so  that  accunmktinn  has 
taken  place  within  the  iMxly.  He  does  not  deny  tlie  possibility 
of  excessive  formation  of  the  substance,  but  he  cannot  discover  any 
satisfactcjry  eridence  of  such  an  occurrence.  He  does,  however,  find 
that  there  is  a  definite  ratio  between  the  formation  of  urea  and  (»f 
uric  acid,  viz,,  uric  acid  :  urea  ::  1 :35,  When  the  two  substances  are 
voided  with  the  urine  in  this  jiroportion  to  each  other,  no  pathologi- 
cal symptomn  are  manifeHted,  tlie  kitbieys  are  merely  w^ashiug  out  the 
surplus  nitrogen  after  a  normal  fashion.  But,  if  this  ratio  l>e  dis- 
til rbetl»  HO  that  nric  acid  and  luea  are  to  each  other  in  the  urine  as 
1 :2iij  for  examjile,  uric  acid  is  jiresent  in  an  abnormal,  patliological 
quantity,  due,  not  to  increased  acid  formatioTi,  l>ut  to  the  circulation 
and  discharge  of  urates  that  had  been  previously  detained  in  the  tis- 
sues, where  they  had  been  formerly  precipitated  from  the  Idood  which 
has  now  become  sufficiently  alkaline  to  admit  of  their  resolution  and 
transportatiou  to  the  kidneys.  During  this  prncess  of  resolution  and 
transportation,  the  surcharged  blood  excit*:^s  the  brain  and  nervous 
stnictiires,  and  the  patient  experiences  headaches,  or  other  active 
symptoms,  until  the  surplus  urates  have  l>f?eu  discharged  from  the 
body,  or  have  been,  by  theraj^entical  measures,  driven  out  of  the 
blood  back  into  the  tissues  whence  they  came.  We  are  now  iu  a 
position  to  understand  the  way  in  which  the  discliarge  of  uric  acid 
may  be  m*:»dified  by  the  daily  routine  of  life  and  l.)y  the  different  ac- 
cidents to  which  the  individual  is  liable.  During  the  cold  winter 
weather,  when  |>erspiratiou  is  reduced  to  a  minimum,  the  retention 
of  acids  that  should  l>e  normally  *lischarged  through  tJie  skin  serv^es 
to  reduce  the  alkalinity  of  tlie  blof)d  an*!  its  solvent  ]>ow^er  over  uric 
acid.  Hence  it  follows  that  in  bright  cold  weather  the  1>lood  and  the, 
urine  will  contain  less  uric  acid,  while  its  quantity  will  be  incre^isedl 
iu  tliose  fluids  during  hot  weather.  Conse*tuently,  uric-acid  com- 
jMiunds  may  accumulate  in  the  tissues  during  cohl  weather  l»y  rejison 
uf  the  over-iicid  condition  of  the  blood*    But  mth  the  return  of 
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'Bhtiier  the  alkali oity  of  the  blood  riaes,  and  the  circulating 

fluids  dissolve  out  from  the  tissues  the  urates  that  were  deposited 
during  the  time  of  cold.  Circuhiting  with  the  blood,  on  their  way 
to  the  kidneys,  these  substiinces  dow  excite  the  vusumntor  nerves, 
and  powerfully  influence  the  whole  vascular  apparatus,  lu  this  way 
is  effected  the  i-ondition  of  slow,  high-tension  pulse,  scanty  urine, 
headache,  and  other  H3  mjitoms  that  acconipaDv  a  surcharge  of  urates 
in  the  blood  and  mane,  liut,  aa  the  spring*  and  summer  advance, 
the  surjjlus  urates  are  more  or  less  completely  washed  out  of  the 
bmly,  axid  a  normal  e<|nilibrium  is  once  mi»re  established.  With  the 
return  of  changeable  autumnal  weather,  a  new  disturlvance  is  liable 
to  be  set  up.  After  the  heat  ol  summer,  the  cool  weather  cheeks 
perspiration,  the  ai>i>etite  revives,  and  uric*acid  compounds  begin 
again  to  accumulate.  So  long  bb  a  certain  degree  of  acidity  in  the 
blood  is  maintained  by  the  absence  of  perspiration  and  by  an  acid- 
forming  diet,  the  urates  may  l>e  kept  out  of  the  blo^nb  away  from  the 
ner\'ou8  apparatus,  and  the  yiatient  feels  cheerful,  vigorous,  and  com- 
fortable. But  let  one  of  the  warm  days  of  autiimn  excite  i)er8pira- 
tion,  which  perhaps  is  exaggerat^n^l  by  heavy  clothing  aud  overheated 
rooms — at  once  the  alkalinity  of  the  blood  increases ;  it  dissolves  out 
the  retaineil  urat#»s,  and  the  susceptible  patient  experiences  all  the 
discomforts  that  are  due  to  an  exoess  of  uric-acid  com]K:»unds  in  the 
Wood.  In  this  way  it  is  possible  to  exi)lain  many  of  the  minor  mor- 
bid symjjtoms  that  are  manifested  by  arthritic  subjects  long  l>efore 
they  ever  experience  any  artieular  crises. 

But  it  is  not  through  the  weather  that  these  people  are  chiefly 
affected.  Their  diet  is  a  matter  of  vital  imxK>rtance.  La  the  first 
place,  it  is  evident  tliat  the  ingestion  of  acids  may  diminish  the 
alkalinity  of  the  blooiL  If  so.  the  carrying  power  of  that  fluid  is 
diminished  as  to  urates.  They  are  precipit»ited  among  the  tissues* 
there  to  remain  until  the  solvent  power  of  the  blood  is  again  restored 
V)y  an  iucreivse  of  its  alkalinity.  Again,  the  formation  of  acids  in 
the  alimentary  canal,  by  reason  of  ilisturbanc^s  of  digestion,  may 
overchai*ge  the  blood  witli  lactic  acid  auil  otlier  8ul>stauces  lieloDKing 
to  the  fatty-acid  series.  And,  finally,  the  albuminous  constituents  of 
the  food,  with  every  increase  of  consum[>tii>n,  cause  an  increase  of 
urea  and  uric  acid  that  must  l>e  voided  with  tlie  urine  or  be 
otherwise  reinlered  harmless,  if  the  normal  alkalinity  of  the  blood 
18  to  be  maintained.  In  these  ways, the  aolvent  ix)wer  of  the  blood, 
so  far  as  urate^s  are  concerneil,  is  in  a  sUte  of  constant  fluctuation. 
The  perirnlical  ingestion  of  food  with  every  meal  thus  lieeomea 
a  distnrbing  cause,  so  far  as  that  solvent  jiower  is  c*oncemed. 
With  every  ordinary  meiil  m  oonsiderable  i|uantity  of  alkaline  salts 
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is  mtrodueed  into  the  circulatiou,  Imt  their  effect  may  be  either 
whoUy  i>r  in  part  neutralized  by  the  acids  and  acid-forming  8ul>- 
Btances  that  are  at  the  aame  tirao  introduced  as  a  portion  ol  the 
fuud.  Other  substancea  aliiu,  such  as  iron  and  the  metals  gener- 
ally, waterH  that  contain  calcic  salts,  opium,  strychnine,  the  iodide«, 
antipyrin  and  various  coal-tar  compounds,  the  nitrites,  and  certain 
hyposuli)liit-es»  have  the  same  power  to  reduce  the  alkalinity  of  the 
blood  and  to  cause  retention  of  the  urates  until  the  normal  alka- 
linity is  restored, 

Undoul>t4»dly  the  processes  of  metabolism  within  the  tissues  result 
in  identical  conditions  through  the  formation  of  acids  and  acid  salts, 
chlorides,  sulphates,  phosjihates,  etc.,  which  are  discharged  into  tlie 
blood,  and  there  inMuenee  its  degi-ee  of  alkalinity.  Uuder  normal 
conditions,  the  urates  in  the  blood  are  lield  in  solution  by  the  neutral 
dismli**  phosiihate  (I^a.HPOJ,  which  firecipitat-es  the  iirates  into 
tht»  tissues.  Under  such  conditions  the  blood  and  the  urine  l)ef.'oiiie 
po*n'  in  uricaci<b  but  rich  in  acid  sodium  phosphate.  Consequently, 
it  is  a  matter  of  daily  observation  that  the  tjuimtity  of  uric  a(*id  in 
the  urine  varies  inversely  as  the  acidity  of  tliut  liquid— urinary 
aciility  l)eing  chiefly  due  to  the  presence  of  acid  smlium  phosphate. 
The  fluctuation  of  urinary  acidity,  thei-efore,  serves  in  some  tlegree 
to  indicate  the  relative  (piantity  of  uric-acid  conqjouiuls  that  are  at 
any  time  present  in  the  blood.  This,  however,  is  true  only  wlien  the 
teat  is  applied  to  freshly  se<"rpte»'i  urine. 

As  a  couse<iueuce  of  tliese  facts  it  is  possible  to  explain  the  fluc- 
tuations of  urinary  aci*lity  and  discharge  of  urat<^s  that  occur  during 
each  day  of  twenty -four  hours.  As  night  advances  the  urine  becomes 
more  acid.  This  signities  an  increase  in  the  acidity  of  the  ViIoikI 
from  which  the  urine  is  derived,  and  a  corresponding  reduction  in  the 
soluble  urates  in  those  liquids.  But  as  the  day  i)rogresses,  and  tho 
blood  is  charged  with  the  j»roducts  of  tligestion,  its  alkalinity  rises 
with  various  remissions  de|*endent  upon  the  int*?rvals  l>etween  meals, 
until  the  effeet^  of  the  evening  meal  are  tlissipated  during  the  night. 
Conseipiently,  the  urine  is  less  acid  by  daytime  tlian  during  the 
night;  and  more  uric  acid  can  1k^  tjiken  u])  into  the  bloml  and  voided 
with  the  urine  during  the  ** alkaline  tid*^'*  of  the  day  than  during  the 
"acifl  tide'*  of  the  niglit.  Hence  the  severity  of  hemicrania— a, uric- 
acid  headache — as  the  day  advan(*es,  and  its  subsidence  by  night 
Hence  in  acute  gtait,  the  incidence  of  articular  pains  and  other  mani- 
festations during  the  "acid  tide** after  midnight,  when  the  alkalinity 
of  the  blooil  is  at  its  minimum,  and  the  soluble  urates  that  had  be€»n 
taken  up  into  the  bh>nd  during  the  preceding  day  are  now  lieing 
again  discharged  upon  the  tissues  in  a  violent  and  tumultuous  manner. 
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PaasiBg  once  more  in  review  the  resulta  of  these  interesting  ex- 
I)eriment8  and  oI>8ervation9,  it  appearn  that  the  uric-uoid  compoiinda 
which  are  voideil  with  the  urine  are  derived:  {a)  from  the  nitroge- 
nous constitiientt*  of  th<^  food;  (b)  from  uric  a4.*id,  urates,  caiTeine*  or 
other  vegetable  alkaloids  that  have  been  taken,  ready  formed,  with 
the  food;  and  U-)  from  the  uratej^  that  have  lx»ou  previously  dt*taiued 
in  the  tissues  by  reason  of  their  inst^lubility.  lender  normal  con- 
ditions the  total  amtiunt  of  urates  formetl  in  the  botly  should  be 
exactly  ImlanctHl  liy  the  (juantity  that  is  dischari^ed  with  the  nrino; 
and  in  the  hmg  run  this  is  the  fact.  Urea  and  uric  acid  will  then 
appear  in  the  urine  in  the  proportion  of  one  part  of  uric  acid  to 
about  thirty-five  parts  of  urea,  and  there  will  Ih3  no  ret4^*ntif>n  of 
urates  in  the  tissues,  nor  any  niorl>id  symptoms  that  can  Im  aHcrilxHl 
to  their  accumulation  in  the  body.  If  alkalies  or  compounds  of  salicyl- 
ic acid  be  taken  into  the  blood  thei-e  will  be  for  a  day  or  two  an  ex- 
cessive quantity  of  urates  in  the  urine,  but  this  excess  soon  subsides 
to  the  normal  figure,  and  alkaline  medicatitm  can  no  longer  cause  an 
iucrea^e  beyond  the  ordinary  ratio  of  1:85.  This  fact  seems  to  in- 
dicate that  the  daily  formation  of  uric  acid  lieai-s  a  constant  relation 
to  the  formation  of  urea,  and  that,  when  the  normal  ratio  in  the 
urine  is  ilisturl>ed,  it  is  owing  to  a  fluctuation  in  the  quantity  of  solu- 
ble urates  in  tlie  blooib  Temporary  retention  of  urates  nmy  wcur 
in  the  liver,  the  spleen,  the  joints,  or  other  organs  and  tissues  of  the 
body;  but,  in  a  state  of  health,  the  quantity  that  is  thus  kept  back 
by  reasou  of  the  varying  capacity  of  the  bl(Mjd  is  restored  to  the  cir- 
culation so  soon  as  the  alkalescence  of  the  blo^xl  liccomes  sufficient  to 
hold  in  Hfjlution  all  the  urat-cs  that  it  reaches.  As  the  alkalinity 
of  the  l>lood  is  continually  varying  during  the  coui-se  of  each  day 
and  niglit,  the  (juantity  of  urates  that  an^  in  circulation  and  that  are 
paased  into  the  urine  is  correspondingly  varied;  but,  if  reckoned  day 
by  day  under  normal  conditions,  it  will  \ye  the  same  from  day  to  day. 
As  a  fact*  however,  the  thiily  quantity  that  is  excreted  is  not  uni- 
formly the  same,  because  of  changes  in  the  quantity  and  ijuality  of 
the  food.  Uric  acid  may  be  taken  ready  formed  in  soups  an<l  gravies, 
or  its  elements  may  be  taken  in  such  combinations  as  caffeine  (b*i- 
methyl  xanthin)  or  other  vegetable  alkaloids.  It  will  be  then  either 
detained  for  a  time  in  the  tissues  until  the  blood  can  transport  it  to 
the  kidneys,  or  it  will  appear  in  the  urine  in  a  quantity  relative  to 
urea  that  is  above  the  normal  ratio.  In  like  manner,  the  same  result 
will  be  manifesteil  when  an  imrease  of  solvent  power  enables  the 
blood  to  take  up  urates  that  have  been  temporarily  detained  in  the 
liver,  sideen.  joints,  and  other  part^  of  the  body. 

From  these  conaiderationB  it  is  apparent  that  it  is  poaaible  to 


LXHAK— GOOT, 


iBfluence  the  excretion  of  uric  acid  by  artificial  meaBores.  The  urates 
that  appear  in  the  urine  are  clirectlj  derived  from  the  blood,  and  maj 
be  assumed  as  the  index  of  their  quantitv  in  the  circulating  fluids 
of  the  body.  That  quantity  rises- with  increasing  alkalinity  of  the 
blood,  and  falls  with  every  decrease  of  such  alkalescence.  Every 
addition  of  an  alkaline  substance  to  tiie  blood  causes  a  rise  of  the 
alkaline  tide;  every  addition  of  acid  or  acid-forming  substance  causes 
a  fall  in  the  solvent  power  of  the  blood  so  far  as  urates  are  concerned 
Flesh  food,  as  well  as  aciils,  wines,  beer,  and  other  acid  beverages,  all 
tend  to  diminish  the  capacity  of  the  blood  for  urates,  and  to  cause  their 
detention  in  the  boily .  Hence  the  accumulation  of  uric  acid  that  takes 
place  as  a  conse<iuence  of  a  highly  nitrogenous  diet,  especially  when 
ao6omx>anieil  by  acid  beverages  that  reduce  the  alkalinity  of  the  blood. 
So  long  as  tlie  accumulated  urates  c^n  be  kept  harmlessly  stored  in 
the  tissues,  the  health  of  the  individual  does  not  suffer;  but  there  is 
a  limit  to  endurance,  and  the  existence  of  a  large  deposit  of  uric  acid 
in  the  IkxIv  is  a  continual  menace  to  the  equilibrium  of  the  bodily 
functions*  A  copious  perspiration,  or  a  more  than  ordinarily  alkaUne 
meal,  or  a  failure  of  appetite  through  lack  of  exercise,  may  raise  the 
alkalinity  of  the  blood,  and  immediately  the  accumulated  urates  begin 
to  dissolve  and  to  pass  into  its  current.  If  now  present  in  excessive 
quantity,  the  circulation  is  disturbed  by  excitation  of  the  vasomotor 
nerves,  the  arterioles  contract,  the  pulse  becomes  slow  and  teuse»  the 
CMiurse  of  the  blood  in  the  capillaries  is  retarded,  and  all  the  functions 
of  the  lK>dy  are  depressed.  For  want  of  a  vigorous  capillary  ciiTula- 
tion  the  brain  becomes  sluggish,  depressed^  and  irritable^  cailsing  cor- 
responding changes  in  tlie  feelings  and  temper  of  the  individuaL 
The  Inspiration  may  become  labored  and  insufficient ;  the  heart  beats 
slowly  and  lal)oriously ;  the  glandular  structures  connected  with  the 
alimentary  canal  and  elsewhere  throughout  the  body  receive  too  little 
blootl,  and  become,  therefore,  incapable  of  supplying  their  normal 
Becreti*»ns.  The  processes  of  digestion  are  correspondingly  impaired. 
The  liver,  the  kidneys,  and  the  other  excretory  organs  are  all  similarly 
hamx)ered  in  function.  If  the  store  of  accumulated  urates  be  small, 
the  difficulty  is  soon  relieved  by  its  discharge  through  the  kidneys. 
But  if  the  accumulation  lie  large,  and  if  therapeutic  aid  be  not 
afforded,  the  embarrassment  of  tlie  organism  goes  on  increasing, 
until  the  thermogenic  and  nutritive  functions  of  the  tissues  are  re- 
leased from  the  control  of  the  nervous  system.  Local  inflammatioii 
and  fever  may  then  be  set  up;  inflammation  at  the  point  of  least  le- 
airtuioe,  usually  in  some  overtaxed  joint— and  fever  as  a  consequence 
of  general  intoxication  and  disoxder.  Wlien  this  tumultuous  crisis 
llis  been  laaobedf  the  patient  is  said  to  be  suffering  with  articular 
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gout.  Obnously,  the  disortlers  that  lead  up  to  this  climax  cannot  be 
without  symptoms;  conse4iuently  every  attack  of  gout  is  preceded  by 
a  long  array  of  minor  disturbances,  such  as  headache,  neuralgia, 
asthma*  ilysiinoea,  palpitation,  dyspepsia,  lithiasis,  hemoiThoidn,  cold 
feet  and  handi*,  mental  depression,  Iwid  temi^er,  etc.,  that  ai-e  depen- 
dt>nt  upun  morliid  stjites  of  the  circulation  and  a  faulty  nutiition 
throughout  tlie  body.  These  morbid  states  api»ear  to  be  due  to  the 
excessive  presence  of  urates  in  the  blood.  The  final  crisis  is  usually 
preciiiitated  by  some  exti-aordinary  incident  that  issufficieut  t^i  drive 
tbe  urates  out  of  the  blood  into  the  tissues  from  which  they  had  been 
taken  up,  or  into  such  structures  as  had  been  recently  injured  or  over- 
worked. Sydenham  speaks  of  the  occurrence  of  an  unusual  ai>petite 
for  food  as  a  corarnqn  incident  on  the  day  prec*eding  an  explcxsion  of 
gout.  If,  now,  the  gouty  subject  should  indulge  in  a  hearty  meal  of 
animal  food  washed  down  with  copious  draughts  of  acid  wine  or 
beer,  his  blooil  would  l»e  at  once  overcharged  with  acids  and  urea. 
Its  alkalinitj'  would  l)e  retluced,  and  the  urates  would  be  speedily 
driven  out  of  the  circulation*  They  would  l>e  largely  deposited  in 
such  tissues  as  were  least  alkaline.  Hence,  after  walking  or  other 
active  exercise,  the  joints  of  the  lower  extremities — the  great  toe,  after 
a  dance,  for  example — would  be  the  most  aiid  of  all  the  structures  of 
the  body,  and  there  tiie  urates  would  find  lodgement.  This  procees  is 
most  likely  to  occur  during  cold  weiither,  when  the  acidity  of  the 
blood  is  increased  through  lack  of  }>ei'spi ration.  It  would  naturally 
be  at  its  height  during  those  hours  of  thi^  day  wht^n  the  acidity  of  the 
blooil  is  the  greatestr — that  is,  during  the  hours  after  midnight. 

In  all  these  i)articulai'8  clinical  experience  agrees  with  theory. 
But  when  we  consider  the  history  of  chronic  adynamic  gout,  it  is  not 
so  easy  to  follow  out  such  an  analysis.  So  many  comi»lications  exist 
that  the  clinical  picture  is  often  blurred,  and  the  sharji  outlines  of 
conformity  with  the  dcH'trines  of  traiToil  and  Haig  cannot  be  always 
continuously  traced.  Thus,  it  is  frequently  urged  that  uric  acid  and 
its  compoumls  cannot  be  competent  to  excite  such  morbid  disturbances 
in  the  body,  I>ecause  they  are  not  poisonous,  and  probably  exercise 
a  merely  diuretic  effect,  like  that  which  is  produced  by  urea.  EIk 
stein  and  others,  however,  have  experimentally  showTi  that  the  intro- 
duction of  urates  into  the  tissues  produces  hxml  irritation,  especially 
if  such  salts  be  in  a  state  of  solution  that  enables  them  freely  to 
penetrate  the  part.  It  must  also  be  noted  that  in  thase  who  havs 
acquired  the  arthritic  predisposition  there  exists  a  morbid  over-sensi- 
tiveness of  the  nervous  system,  and  doubtless  of  all  the  tissue  ele- 
ments, that  reuders  them  inordinately  liable  to  disturl>ance  by  causes 
that  might  be  readily  tolerated  in  perfect  health.    It  is,  therefore, 
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impossible  to  draw  negative  inferences  from  laboratory  experiments 
with  uric  acid  upon  healthy  snlijectH, 

It  hiiH  also  been  claimed  that  in  other  diseases  besides  fi^out,  Biieli 
as  aflections  of  tlie  liver,  lend-i>uisaniiig,  enlargement  of  the  si^leen, 
and  lenkffiinia,  there  is  an  excess  of  nric  acid  in  the  blood  anfl  in  the 
urine  without  any  symptoms  of  gouty  disorder.  In  such  cases  the 
uric  acid  in  the  urine  may  rise  in  relatitjn  tti  Tirea  to  at  least  three 
times  the  normal  ratio  (1 :  12  instead  of  1 :  *iV) .  But  it  is  probable 
that  these  facis  ujay  be  explained  by  a  rcfcrt^nce  to  the  circumstance 
that  ill  such  cases  the  diseases  are  local — intlammati*in  of  the  liver . 
or  of  the  spleen,  Uuder  such  conditions  the  alkalinity  of  thoa 
organs  is  largely  reduced,  and  f<ir  a  long  time  uric-acid  coiopounds 
wouhl  accumulate  in  them.  Then,  under  the  iufluence  of  the  faulty 
digestion  and  malnutrition  that  is  thus  set  up,  the  forma tiou  of  urea 
and  uric  acid  wonhl  be  diminished,  and  the  blood  would  become  cajm- 
ble  of  transporting  acenmulated  urates  to  the  kidneys  where  tliey 
woukl  ajipear  in  the  urine  greatly  in  excess  of  the  urea.  Any  one  who 
has  Iiad  ex[)erieiice  ofclironic  malaria)  poisoning  has  b^eu  aide  to 
verify  in  Ids  owti  sensations  the  effect  of  such  a  surpbis  t>f  urates  in 
the  circulation,  producing  depression  of  spirits,  debility  of  mind  and 
boily^  and  an  endless  train  of  cachectic  sym]>toms  that  speedily  vanish 
under  th(=^  inHnence  of  stated  doses  of  a  mineral  auid  by  whicli  urates 
are  driven  out  of  the  blood.  So  long  as  the  kidneys  remain  intact  it 
is  probably  impossilib  to  excite  anything  more  than  the  minor  symp- 
toms of  uricacidicmia,  and  it  has  not  yet  l>een  shown  tliat  tliese  are 
absent  from  the  8ympt4:»niatology  of  the  diseases  in  fjuestion* 

As  for  the  uricacidirmia  of  lead- poisoning,  it  cannot  be  considered 
an  objection  to  the  uric-acid  theory  of  gout,  since  saturnism  is  a  welb 
known  cause  of  arthritic  disease ;  and  lead  operates  for  its  production 
precisely  like  other  8ul>stance8  that  cause  storage  of  urates  in  the 
body. 

Again,  it  has  been  objected  that  genuine  gout  may  occur  without 
any  trace  of  uric  acid  in  the  blood.  But  it  is  a  well-known  fact  that 
urates  are  entirely  alisent  from  the  blood  in  tlie  vicinity  of  an  affected 
Joint  during  an  arthritic  crisis.  Inflammation  drives  uric  acid  out  of 
the  blood,  or  converts  it  into  more  jierfectly  oxidized  compounds, 
so  that  presently  tlie  entire  circulation  of  the  patient  is  freed  from 
urates.  Ob\dously,  the  presence  or  absence  of  uric  acid  in  gouty 
blood  will  be  determined  by  the  proximity  of  an  inflamed  joint,  by 
the  stage  of  the  disease,  and  liy  the  degi^ee  of  vigor  with  which  ex- 
cretion is  performed. 

The  researches  of  Beneke,  Elistein,  Bouchard,  and  othei*s,  refer- 
ring various  diseases  of  nutrition,  such  as  gout,  diabetes,  obesity, 
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litliiasis,  etc%,  to  a  retardation  of  the  process  of  oxidatiou  in  the 
tissues,  were  supposed  to  throw  great  light  upon  the  pathology  of 
gont.  But,  while  it  maj  be  true  that  retarded  oxidatiou  does  Oi'cnr 
in  all  uutvitional  diseases,  the  discovery  of  the  fact  fails  to  ailvauce 
our  knowledge.  Hdw  can  a  mere  dehiy  of  oxidation  pi-oduce  gout  in 
one  i)atient,  and  dialwtes  in  another?  Evidently*  the  cause  of  delay 
must  still  he  sought,  and  we  have  only  taken  an  additi<inal  step  with- 
out reaching  any  tinal  result.  Could  it  bo  shown  that  uric  acid  is 
formed  in  excess  in  gouty  tissues,  and  that  urea  is  at  the  same  time 
diminished,  the  hyi»othesis  of  diminished  oxidation  might  receive  a 
plausiVde  support,  since  urea  represents  the  more  highly  oxiilized 
product.  But  there  is  no  satisfactory  evidence  of  any  sucli  disturb- 
ance of  e<|uililirium  in  the  formation  of  the  two  substances.  The 
observations  of  Lecorche  and  Bouchard  indicate  that  the  amount  of 
uric  acid  that  is  excreted  by  the  gouty  is  not  reiluced  below  the  nor- 
mal  standard.  Garrod  thought  that  the  elimination  of  uratt^s  was 
less  in  gouty  subjects  than  in  the  healthy,  but  he  recognized  the  fact 
of  fluctuation  in  the  process.  Haig  has  shown  that  the  process  of 
elimination  is  liable  Uj  sudden  interrujitions,  followed  soon  after  by 
compensatory  increase  in  the  opposite  direc*tion.  In  non-arthritic 
subjects  these  alterations  serv'e  to  balance  each  other,  but  when  the 
gouty  diathesis  exists  there  is  a  slight  inclination  in  favor  of  accu- 
mulation of  urates,  so  that  finally  the  ti.S8ue8  are  satumted,  and  a  cri* 
sis  occurs  by  which  the  system  is  evacuated  and  normal  conditions 
are  tem]»orarily  restored.  In  this  way  it  is  possible  to  reconcile  the 
observations  of  Garrod  and  Bouchard,  According  to  this  hypothesis, 
it  is  unnecessary  to  postulate  im  increased  prt^luction  of  uric  acid» 
and  certain  exjieriments  seem  to  contra-indicate  such  formation ;  hence 
the  doctrine  of  retarded  oxidatiou  receives  no  support  from  the  ob- 
servations of  Haig.  He  calls  attention  to  the  greater  importance  of 
a  disturljance  in  the  normal  ratio  l>etween  uric  acid  and  urea  in  the 
blood,  since  large  quantities  of  those  substances  may  pass  harmlessly 
into  the  urine  so  long  as  the  proportion  t)f  1 :  3o  remains  unchanged. 
It  is  when  a  considerable  amount  of  uric  acid  in  excess  of  the  normal 
ratio  apitears  in  the  cii*culating  fluids  that  disorder  of  the  bodily 
fonctioius  is  initiated. 

Undoubtedly,  diminished  oxidation  does  indirectly  tend  to  ejtcit«» 
various  disorders  of  nutrition.  Ljick  of  exercise,  for  example,  re- 
duces the  quantity  of  oxygen  that  rt*ache8  the  tissues,  and  thus  leads 
t*)  their  encumberment  with  imperfectly  oxidized  products  of  meta- 
bolism. But  this  alone  drnes  not  excite  any  particular  disejise.  We 
are  yet  ignonmt  of  the  determining  causes  thiit  operate  under  such 
circumstances  to  protluce  guut  in  one  C4ise,   obesity   in  another* 
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diabetes  in  a  third,  and  so  on  thruugh  the  list  of  uutritional  dis- 
orders. 

Such,  then,  is  in  brief  the  uric-acid  theory  of  ^out  propounded  by 
Sir  A.  Gurrod.  and  extended  by  his  pupil,  Haig.  So  far  as  the 
pathological  relations  of  uric  acid  witli  the  disease  are  concei^ned, 
they  have  been  %Tjry  thoroughly  worked  out,  iiud  they  serve  to  explain 
a  large  portion  of  the  symptoms  of  the  malady.  But  this  hypothesis 
still  leaves  unexplained  many  of  the  facts  eoouected  with  the  initial 
causation  of  gout.  Why  does  uric  acid  behave  as  we  see  it  in  arthri- 
tic subjects,  while  in  other  cases  it  is  not  retained,  but  passes  harm- 
lessly through  the  blood  and  out  of  the  kidneys  with  the  urine?  Is 
uric-acid  retention  the  real  cause  of  the  disease?  The  observations 
of  Ebstein  possess  considerable  interest  in  this  connection*  He 
noted  the  fact  that  uric-acid  conJpouIid^^  are  not  depositetl  at  random 
in  healthy  tissues.  He  observed  an  inciijient  necrosis  of  tissue  ante- 
cedent to  the  deposit  of  urates,  and  expressed  the  opinion  that  with- 
out such  tissue-change  there  could  be  no  unitic  infiltration.  This, 
however,  is  merely  a  statement  of  fact,  which  amounts  to  saying  that 
certain  morbid  manifestations  of  gout  must  precede  the  precipitation 
of  urates — ^in  other  words,  that  the  gouty  diathesis  exists  bi?fore  the 
occurrence  of  tangible  local  manifestations  in  the  joints  or  elsewhere. 
His  obsen^ations,  therefore,  form  a  contribution  to  the  jjathology  of 
the  aithritic  diathesis,  but  do  not  reflect  much  light  upon  the  original 
cause  of  the  disease. 

Of  a  more  practical  character  are  the  opinions  of  Slurchison  and 
liis  pupils.  Remarking  the  great  disorder  of  digestitm  that  frefjueutly 
accompanies  an  attack  of  gout,  and  noting  the  resemblance  between 
many  of  the  sympt-oms  of  gouty  dyspepsia  and  the  disturbances  that 
foDow  upon  derangement  of  the  liver,  they  referred  the  initial  morbitl 
process  in  gout  t<>  that  organ.  They  sui»posed  that  the  formation  of 
urea  is  chiefly  accomplished  in  the  liver,  and  they  inferred  that  the 
presence  of  an  excess  of  uric  acid  in  the  blood  and  elsewhere  must  l>e 
due  to  imperfect  oxidation  of  nitrogenous  alimentary  substfinces  in 
tlve  hepatic  cells.  In  this  w^ay  a  surplus  of  uric  acid  is  turned  loose 
upon  the  circulation,  and  the  phenomena  of  uricacidmraia  soon  aj>- 
pear.  It  is  very  true  that  in  certain  congestive  conditions  and 
chronic  inflammations  of  the  liver  there  is  an  increase  of  urates  in  the 
urine;  but  uratic  de|)Osits  in  the  joints  or  elsewhere  never  occur  in 
such  cases;  and  besides  there  are  many  gouty  subjects  who  rarely, 
if  ever,  exhibit  any  evidence  of  serious  hepatic  disturbance.  The 
comer-stone  of  this  theory  is,  moreover,  not  well  founded.  The  liver 
cannot  be  regarded  as  the  principal  agent  in  the  formation  of  m*ea. 
It  is  probable  that  urea,  with  other  nitrogenous  refuse,  is  farmed 
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throughout  the  body,  wherever  protoplasm  is  undergoing  oxidation. 
It  is  gathered  up  from  all  the  tissues,  and  is  carried  t^^  tlie  kidneys 
for  final  ejection  from  the  system.  Conseijuently  it  is  improper  to 
S]>eak  of  the  disturbance  of  relation  beti^een  the  formation  of  urea 
and  uric  acid  aa  a  result  of  hepatic  disease  ahme.  If  such  defective 
oxidation  does  actually  occur,  it  is  the  conseiiuence  of  a  general 
disorder  of  metabolism — in  other  words,  it  is  de pendant  upon  the 
existence  of  the  arthritic  diathesis.  In  the  general  deterioration  of 
function  that  is  characteristic  of  the  diatlietic  condition,  the  liver 
shares;  but  its  disordem  are  not  the  prime  cjiuse  nor  the  only  source 
of  gout.  They  are  a  paii  of  the  evidence  of  universal  degradation 
and  reversion  toward  inferior  types  of  organization. 

In  like  manner,  the  existence  of  a  i}lethoric  condition  of  tlie  or- 
ganism has  been  regartled  as  the  cause  of  gout.  Beciiuse  many 
arthritic  patients  are  florid  and  robust,  it  has  been  thought  that  gout 
was  due  to  an  excessive  function  of  the  blood-making  organs.  But 
there  are  many  gouty  imtients  who  are  thin  and  comparatively  ill- 
nourished,  and  many  other  people,  though  full  of  red  blood,  never 
experience  any  gouty  symptoms.  Still  it  is  true  that  great  energy 
of  the  nutritive  functions  does  often  favor  the  genesis  of  the  malad} . 
The  absorption  of  large  quantities  of  acidulated  alcoholic  beverages 
causes  an  excessive  irrigation  of  the  tissues — in  short,  a  dilution  of 
their  protoplasmic  basis.  In  this  way,  certain  metabolic  processes 
may  be  either  hindered  or  accelerated*  The  ah'nhols,  and  cj^pecially 
the  ethers,  that  are  thus  introduced,  undoubtedly  exercise  a  certain 
inhilutory  influence  over  the  metamorphosis  of  moletnilar  structure, 
by  their  presence  alone  causing  an  arrest  of  oxidation,  or  at  least  a  re- 
tardation of  that  process,  analogous  t^j  what  has  lieen  recently  observeil 
by  Professor  De%var  in  connection  with  the  phenomena  of  fluores- 
oence  and  phasphorescence.  The  excessive  distention  of  the  stomach, 
the  overtasked  condition  of  the  intestinal  glands»  and  the  final  failure 
of  digestive  i>ower,  all  combine  t(]>  mmlify  the  entire  pnxress  of  as- 
similation and  nutrition.  In  the  quantity  and  quality  of  the  food,  in 
the  character  of  the  digestive  prcxess  viewed  in  the  broadest  sense  of 
the  term,  may  be  founded  the  first  l)eginnings  of  morbid  function 
which,  aided  by  all  the  secondary  causej^  that  a<*t  upon  the  constitu- 
tion, finally  result  in  a  permanent  alteration  of  structure,  constituting 
what  is  known  as  the  gouty  diathesis.  Upon  this  patliological 
foundation,  under  the  influence  of  had  hygienic  conditions,  excessive 
labor,  fatigue  of  mind  and  lx>dy ,  lack  of  exercise,  traumatism,  dehauch- 
er^v,  and  everything  tliat  tends  to  depress  tiie  sum  of  \ital  energy,  may 
be  developed  the  maladies  that  are  allied  with  gout,  or  the  vnrious 
disorders  that  culminate  in  tlie  articular  manifestations  which  are  the 
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most  conspicuous  evidence  of  arthritinm.  It  is  not  improbable  that 
the  aromatic  aulphatas,  which  nre  formed  in  the  8mall  intestine,  and 
are  increased  in  (jnantity  by  varions  disorders  of  digestion,  may  con- 
tribtite  to  the  disturbance  of  urie-acid  equilibrinnj  during  their  passage 
thi'ough  the  blood  oy  the  way  to  the  kidneys.  Haig  has  shown  that 
the  pi-esenee  of  inorganic  sulphuric  acid  salts  diminishes  the  alkalin- 
ity of  the  bloml,  and  thus  causes  temporary  retentiou  of  uric  lU'id.  It 
is  not  unreasonable  to  suiipose  that  the  organic  sulphates  may  act  in 
a  similar  manner;  but  this  subject  needs  additional  investigation. 
There  can  Ije,  however,  no  reason  to  douljt  that  from  the  decomix^s- 
ing  ccmtents  of  au  unhoalthy  intestine  many  poisonous  corapoundti 
find  their  way  into  the  lilood  and  are  carried  to  the  tissues,  where 
they  profoundly  influence  the  process  of  metabolism,  Unfortimately, 
however,  we  are  not  yet  abk^  to  trace  all  the  steps  in  the  chemistry 
of  the  cell  by  which  molecuhir  exchanges  may  be  eflected,  retarded, 
or  accelerated* 

The  important  researches  of  Sir  William  Roberts  on  the  chemistry 
of  uric  acid  in  gout  have  thrown  some  light  u])on  the  nature  of  the 
changes  that  occur  during  the  process  of  uratic  infilti*ation  of  the 
tissues  ("Uric  Acid,  Gravel,  and  Gout,"  18l#2).  Having  sho\ni  that 
the  urates  in  gouty  joints  consist  chiefly  of  an  abuost  insoluble  sodium 
bi-urate,  while  in  the  serum  of  the  Idood,  and  in  other  similar  alka- 
line  fluids,  uric  acid  enters  into  combination  as  a  soluble  quadri- 
urate,  he  concludes  *HUat  in  tlie  normal  state  uric  acid  is  primarily 
taken  up  in  the  system  as  (iuadri-urat<^»  and  that  it  is  finally  voideil 
with  the  urine  as  a  quadri-urate.  In  {lerfect  healtli  the  ebuiination 
of  the  qnadri-urate  proceeds  with  sutticient  speed  and  completene«s  to 
prevent  any  undue  detention  of  it  in  the  blood.  But  in  the  gouty 
state  this  tranquil  proi-ess  is  interrupted,  eitber  from  deficient  action 
of  the  kidneys  or  from  excessive  introduction  of  urates  into  the  cir- 
culation or  from  some  other  cause,  and  the  quadri-urate  lingers 
nnduly  in  the  l)lood  and  accumulates  therein.  The  detained  qtiadri- 
urate,  circulating  in  a  medium  which  is  rich  in  sodium  carlx>nate, 
gi-adually  takes  uji  an  additional  atom  of  base  and  is  thereby  trauB* 
formed  into  bi-urate.  This  transformation  alters  the  physiological 
f)roblem.  The  uric  acid,  or  rather  a  portion  of  it,  circulates  no  longer 
ii«  the  more  soluble  and  presuma1>ly  ejLsily  secreted  quadri-urate, 
but  as  bi-urate»  which  is  less  soluble,  nud  proliubly  also— either  for 
that  reason  or  liixmuse  it  is  a  conipouud  foreign  to  the  normal  econ- 
omy— leas  easy  of  removal  by  the  kidneys.  The  bi-urate  thus  pro- 
duced exists  at  first  iu  the  gelatinous  (solulde)  modification,  butw^tli 
the  lapse  of  time  and  increasing  accumulation  it  passes  on  into  the 
tdmoBt  insoluble  crystalline  conditi Oh,  and  then  precij)itation  becomes 
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immineiit,  or  actually  takes  place/*  Sir  William  Roberts  then  shows 
that  these  changes  are  accelerated  by  the  increase  of  uric  acid  in  the 
solvent  medium,  and  jjjoes  on  to  say : 

"  Assuming  that  the  inliaramatory  arthritic  attacks  in  gout  are 
ilireetly  due  to  copious  and  sudden  jjrecipitation  of  crystalline  stars 
and  needles  of  sodic  bi-urate  in  the  cartilages  and  fibrous  structures 
of  the  joints,  tlie  evidence  before  me  indicatea  that  such  copious 
sudden  precipitation  can  only  take  phice  when  the  fluids  bathing  these 
structures  are  impregnated  with  mdc  acid  in  at  least  the  }>ro|>ortion 
of  1  part  in  2,oO().  Below  this  point  the  precipitation  w^curs  slowly 
and  scantily  and  only  in  the  form  of  short  scattered  needles.  ...  It 
is  quite  conceivable  that  this  slighter  precipitation  in  the  tissues  of 
short  scattered  needles  might  account  for  certain  irritations  in  the 
various  organs,  such  as  characterize  irregular  or  larval  gout;  but  it 
could  scarcely  engender  downright  inflammatory  attacks.  It  is  fur- 
ther conceivable  that  the  presence  in  the  blood  of  such  scattered 
needles  might  constitute  foci  around  which  clotting  miglit  take  place, 
and  that  the  throml>nsis  not  infrefjuently  observed  in  gouty  cases 
might  thus  be  accounted  for*  The  impregnation  of  the  blood  in  gouty 
persons  with  uric  acid  to  the  extent  of  these  lesser  degrees  is  within 
the  range  of  obsen'ed  actualities." 

Sir  William  further  shows  that  the  jiretdpitation  of  urates  is  facil- 
itated by  the  addition  of  sodium  salts  in  the  solution,  and  by  reduo- 
tiou  of  the  terap?rature,  lu  tins  way  he  explains  the  more  frequent 
deposit  of  urates  in  the  joints  of  the  feet  rather  thiui  in  the  deei>er 
and  warmer  regions  of  the  Innly,  since  it  appears,  from  anidysis»  that 
the  synox'ia  and  articular  cartilages  contain  a  larger  percentage  of 
sodium  salts  than  exists  in  any  other  tissue  (hH\  rtV,,  p.  103).  In  this 
result  of  lal>oratory  experiments  Roberts  and  Haig  are  at  variance, 
for  Haig  claims  that  uric  acid  is  moi*e  solulde  in  alkaline  fluids  con- 
taiuing  di -sodic  phosphate  than  in  those  which  contain  the  acid 
sodium  phosphate.  Prc»bably,  however,  the  presence  of  scnlium  salts 
that  furnish  the  base  for  sodium  urates  is  the  important  fact  in  the 
CAse. 

The  author  then  proceeds  to  show  that  it  is  possible  in  the  joints 
of  dead  animals  to  protluc^e  a  uratic  infiltration  of  the  cartilage  that 
shall  exactly  coimterfeit  the  deposits  in  a  gouty  articulation  (foe.  r//., 
p.  ia5.) 

**  Tarsal  Ixines  of  a  pig  were  suspended  in  wide-mouthed  phials 
charged  with  a  saturates!  solution  of  bi-nrate  made  in  hot  water  and 
then  cooled.  The  phials  were  chloroformed,  corked,  and  placed  in 
the  warm  chamlx^r  or  at  the  temi>erjiture  of  the  room*  R^precipita- 
tion  of  the  bi-urat«*s  takes  phice  in  two  or  tbi'ee  tlays.  If  the  bones  are 
Vol.  U.— 30 
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now  examined,  the  articulating  ends  are  found  to  be  encrusted  with 
a  chalky  matter  which  cannot  l>e  wi|>od  off  with  a  towel  or  removed 
with  a  miil-bruhh.  If  vertical  nections  of  such  cartilageH  are  exam- 
ined with  the  microscope,  the  deposit  is  seen  to  be  situated  in  the 
eubstance  of  the  tissne,  close  beneath  the  8yno\ial  surface  of  the 
cartilage,  iind  to  be  composed  of  a  dense  felt  of  tine  needles  of  bi- 
urate."  This  deposit  is  supposed  to  occur  as  an  infiltration  h"om  the 
syntmal  tluid  rather  than  as  a  result  of  any  primary  morbid  clmnges 
in  the  cartilages.  In  this  particular  Koljert'i  and  Ebsteiu,  therefore, 
are  not  agreed. 

Roberts  also  proceeds  to  ex|ilaiii  the  suin^rior  tendency  of  synovia 
to  thus  dei>osit  urat<?s  by  stating  that  the  lluid  is  esijecially  rich  in 
sodium  salts  which  favor  the  precipitation  of  uric  aci<l,  and  that  the 
isolation  and  stagnation  of  the  articular  contents  may  l»e  siijjposed 
to  aid  the  process.  In  this  connection  he  c|Uotes  an  observation 
made  by  Frerichs,  who  found  that  "  stall-fed  horses  and  oxen,  lead- 
ing an  idle  existence,  had  twice  as  much  synovia  in  their  joints 
similar  animals  roaming  in  the  meadows  or  doing  work.  ...  In  the^ 
idle  animals  the  synovia  was  more  watery  and  contained  less  albumi- 
noid matters,  but,  and  this  is  significant,  a  larger  proportion  of  min- 
eral salts,  which  consist  almost  entirely  of  sodium  salts.  We  might 
conjecture  from  this  fact  that  if  horses  and  oxen  were  liable  to  uratic 
precii>itatioDS,  the  idle  stall-fed  animals  would  tie  more  subject  to 
such  dejiosits  than  the  same  animals  leading  a  more  active  life. 
Perhaps  we  may  discern  herein  one  reason  why  men  who  lead  a 
sedentary  life  are  more  subject  to  gouty  deposits  than  men  who  take 
active  exercise.'* 

As  for  the  uratic  deposits  in  the  joints,  Sir  William  Roberts  con- 
siders them  as  not  necessarily  permanent.  He  agrees  with  tliose 
who  teach  that  they  ma,y  sometimes  exist  in  the  articulations  without 
exciting  the  manifestations  of  gout;  and,  conversely,  attacks  of  acute 
articular  gout  may  occur  without  any  uratic  dei>osits  discoverable 
after  death.  When  urates  are  slowly  and  moderately  precipitated, 
the  first  of  these  conditions  obtains;  when  long  inteiwals  of  herdthl 
succeed  the  articular  crises,  the  second  condition  may  result  from  the 
gradual  solution  ami  removal  of  the  deposit.  He  is  also  of  the  ojiin- 
ion  that  the  phenomena  of  articular  infljiinmation  are  lor  the  most 
part  tlie  consequences  of  mechanical  injury  caused  l)y  the  presence  of 
the  infiltrated  salts.  He  cannot  admit  any  poisonous  efl'ects  from  uric 
acid  or  its  salts,  and  is  therefore  inclined  to  suppose  that  in  the 
irregular  forms  of  gout  there  is  really  an  overlooked  precipitation  of 
urat(»H  in  different  parts  of  the  body,  where  they  excite  disorder  by 
mechanical  interference  with  the  function  of  the  affected  structure. 
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That  this  in  not  an  improbable  hypothesis  is  shown  by  the  fact  that 
the  blood-semm  in  gouty  subjects  is  often  supersaturated  with  sodium 
bi-urate,  so  that  precipitation  into  the  tissues  may  be  very  easily 
occasioued. 

In  this  learned  exposition  of  the  ehemisti-y  of  the  urates  its  author 
has  made  an  invuluable  contriliution  to  science;  but  with  the  excep- 
tion of  the  demonHtration  of  the  different  states  of  combination  into 
which  ui'ic  acid  may  enter,  he  adds  very  little  to  oui*  knowledge  of  the 
pathogeny  of  gout.  With  the  witty  German  professor  we  may  say, 
after  reading  these  iut4^resting  lectures,  that  gout  seems  to  cousist  in 
the  excessive  facility  with  which  ciuadri-urates  are  transformed  into 
bi-urates.  But  whence  this  morbid  facility?  The  question  remains 
unanswered. 

Profoundly  impressetl  with  the  difficulties  that  attend  a  purely 
humoral  theory  of  gout»  Cullen  and  many  of  his  followers,  more 
recently  Sir  Dyce  Duckworth,  have  sought  in  the  nervous  system 
a  controlling  inHuenc©  over  the  manifestations  of  the  disease.  The 
effects  of  mental  fatigue  and  violent  ner\^ous  disturbance  in  the  deter- 
mination of  an  attack,  the  well-known  nervous  perturl>ations  that  ac- 
.oompany  inflammation  of  the  joints,  the  fugitive  and  migratory  char- 
acter of  the  phenomena,  the  intimate  connection  between  certain 
arthropathies  and  morbid  states  of  the  central  nen'ous  system,  as  in 
tabes  dorsalis,  all  seem  to  indicate  that  gout,  if  not  a  nervous  disease, 
is  most  profoundly  influenced  by  nerv^ous  action.  A  kindred  disorder 
— arthritis  deformans— has  often  been  conjectured  to  be  the  conse* 
quence  of  perverted  nervous  influences.  If  ao>  why  may  not  gout, 
also,  be  a  reflection  of  cerebro-spinal  derangement? 

It  is  undoubtedly  true  that  the  nervous  system  does  intervene 
most  mttively  in  all  the  phenomena  of  acute  gout.  Its  functions  are 
radically  modified  during  the  course  of  chronic,  senile  gout.  But  if 
we  mtnlitate  upon  tlie  incipiency  of  the  malady,  as  it  is  developed  in 
previously  healthy  subjects  without  antecedent  heredity,  we  shall 
discover  that  the  nervous  symptoms  are  secondary  t^i  the  iiction  of 
morbid  causes  from  without.  It  is  the  unfavorable  climate,  the  de- 
ficient exercise,  the  luxurious  diet,  the  special  beverage,  that  is  in 
evidence  loog  before  the  manifestation  of  any  morbid  nervous  phe- 
nomena. But  when  tlie  g^uty  t^onstitutioti  already  exists,  eitht^ms 
an  iuheritiince  or  aa  an  original  acquisitioa,  e%*ery  function  is  liable 
to  derangement,  and  the  signs  cif  ilinthetic  disonler  may  l>e  trace^l  in 
every  organ  and  function.  A  vicious  circle  i«  thus  estidiliMhed,  so 
that  disturbance  in  one  function  excites  disorder  in  another.  The 
nervous  Myst<>m  int^^rvenos  as  a  bond  of  communication  lM»tween  the 
Tariotts  structures  of  the  l>ody»  and  ojiens  its  paths  for  the  distriba- 
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tioD  of  morbid  movementi  somewliat  as  the  circulating  fluids  serve  to 
coDvey  morbid  matter  to  every  part  of  the  organism.  Of  any  more 
radical  or  efficient  partieipatioy  of  the  ner\^oua  apparatus  in  tlie  ge 
esis  of  gout,  there  in  ncj  satisfactory  evidence. 

Quite  recently,  llivchford,  of  Cinciniiiiti,  has  made  a  number  of 
interesting  ol>servationH  {MeJical  Nt'ivs,  May  X*6th  and  Nov,  3d,  1894) 
on  the  action  of  piiraxanthin  as  a  factor  in  the  etiology  of  migraine. 
He  confirms  the  results  obtained  by  Haig  in  similar  cases,  regard- 
ing the  increased  exei-etiou  of  uric  acid  compounds  in  connection  with 
the  iniroxysms  of  headache  or  epileptiform  convuLsions  tbat  some- 
times replace  the  headache.  He  also  finds  that  coiucidently  with 
this  evacuation  of  urates  there  is  a  decided  increase  of  paraxanthii 
in  the  urine*  This  incompletely  oxidized  nitrogenous  compound 
present  in  an  almost  infinitesimal  quantity  in  ordinary  urine ;  but, 
in  c^ses  of  migraine  and  migrainous  epilepsy,  it  and  the  other  leu- 
comaines  of  the  xanthin  group  are  discoverable  in  relatively  largo 
quantities  in  the  urine*  According  to  Sah>mon,  one  litre  of  healtby 
mine  contains  only  one  milligramme  of  paraxanthin;  while  from  the 
same  quantity  voided  at  the  time  of  ii  migrainous  e[»ileptic  attack, 
Bange  and  Kachford,  employing  the  method  of  Salkowski  and  SjiIo- 
mon,  obtained  a  cubic  centimetre  of  the  substiince  in  the  form  of  a 
highly  concontrated  solution  giving  all  the  reactions  of  pjiraxanthin. 
One  minim  of  tiiis  solution  injected  into  the  peritoneal  cavity  of  a 
full-grown  mouse  produced  great  exaggeration  of  reflex  excitability. 
This  was  followed  in  two  minutes  by  tetjinic  contraction  of  all  the 
muscles,  which  continued  almost  without  intermissiou  for  three  hours, 
until  deatli  occurred.  From  these  experiments  it  is  erident  that, 
although  uric-acid  compounds  are  not  poisonous,  they  may  In*  accom- 
panied by  other  kindred  substances  that  are  intensely  lethal.  Uaig 
and  Bouchard  have  demonstrated  the  excessive  i>resence  of  urates  in 
the  aggregate  urine  that  in  discharged  during  and  after  the  attju-k  of 
gout,  Haig  has  also  made  clear  the  gouty  affinities  of  hemicrania. 
This  additional  i*esearch  of  Racliford  shows  that  the  f>ther  nitrogenous 
excret*!  of  the  uric-aiiil  group  are  simultaneously  increased  when 
urates  are  redundant  in  the  urine.  Taking  into  consideration  their 
intensely  fyoisonous  t*haracter,  it  seems  not  improbable  that  they 
may  exert  considerable  influence  in  determining  the  symptoms  of  the 
arthritic  crisis.  At  any  rate,  these  experimente  serve  to  indicate  the 
l^atli  to  be  followed  in  future  researches  into  the  physioIogic#il  chem- 
istry of  gout. 

We  are  therefore,   at  the  conclusion  of  this  widely  extended 
survey,  brought  to  a  conception  of  gout  as  a  fundamental  derange- j 
ment  of  the  constitution,  that  ma>  be  either  inheriteil,  or  act|uiix 
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through  a  persisteDt  eourse  of  insufficient  muscuhir  exercise,  gluttony, 
and  intoxication  with  highly  acidulated  alcoholic  and  etherealized 

averages,  causing  disorder  of  digestiou,  aKsimilation,  anabolism, 
Pand  elimination,  with  all  their  attendant  train  of  morbid  symptomn, 
accompanied  by  a  deposit  of  solidified  urates  infiltrating  the  tissuetj 
in  and  near  tlie  joints,  culminating  id  violent  nerv'oug  ctIhos  connected 
with  articular  inflammation,  and  tending  to  the  final  oatablishment 
of  permanent  disease,  principally  invohing  throughout  the  entire 
body  the  organs  of  locomotion,  circulation,  and  excretion. 


Treatment. 

HtOIEKIO  AKD  PKOPm'LACnC. 

Since  gout  is  a  constitutional  disorder  of  nutrition  that  is  either 
inhtTited  or  aajuired,  and  since  it  exists  as  a  diathesis  in  which 
are  niunifested  intermittent  i>aroxysmal  attacks  that  may  finally  be- 
come merged  in  the  phenomena  of  chronic  gout,  it  follows  that  the 
trentuieut  must  bo  preventive  when  there  is  danger  that  the  constitu- 
tion may  Ive  undermined ;  it  must  be  constitutional  and  general  when 
dealing  with  the  diathesis;  and  special  and  local  during  acute  at- 
tiicks.  Chronic  gout  requires  a  combination  of  general  and  topical 
medication,  together  with  careful  observation  of  hygienic  regulations. 
The  range  of  therapy  in  this  disease  is,  therefore,  exceedingly  wide 
and  comprehensive.  There  is  no  room  for  doubt  regarding  the  ad- 
vantiiges  to  In?  derived  from  properly  directed  treatnient,  even  though 
it  be  admitted  that,  once  acquii-ed,  the  gouty  diatliesis  is  x^tennaneni, 
Many  incurable  disorders  are  among  those  that  ofter  the  great«xst  oi>- 
portunity  for  the  exhibition  of  therai>eHtical  skill  in  the  relief  of 
Buflering  and  the  prolongation  of  life.  It  is  also  all  important  to 
guide  the  heirs  of  an  arthritic  inheritance  in  a  way  that  shall  mini- 
mize the  consequeneea  of  ancestral  misfortune.  If  their  coustitutional 
predispositions  are  thoroughly  comprehended,  the  transient  mitladies 
which  they  may  ex|>erience  can  be  more  safely  and  speedily  conducted 
to  a  successful  conclusion  than  if  they  are  subjectixl  to  a  treatment 
without  reference  to  their  diathetic  peculiarities.  And  when  the 
fnghtful  suffering  of  an  articular  crisis  is  exfierienced,  even  the  most 
olhiunite  sceptic  must  admit  the  necessity  for  ancxlyne  measures, 
because  no  patieut  under  such  circumstances  can  be  persuadetl  t<i  find 
comfort  in  scientific  explanations  of  the  self -limited  and  curative 
mitnm  of  the  spontaneous  evacuations  that  constitute  the  prin<»ipal 
phenomena  of  the  attack.  By  judicious  aid  affordeil  during  the 
paroxysms  much  subse<jueut  tlisonler  may  be  averted,  and  the  return 
of  these  [paroxysms  may  Ih^*  i*revented  or  at  least  may  l>e  longer  post- 
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poned,  especially  if  medical  treatment  l:>e  reinforced  by  efficient  hy- 
gienic measures  during  the  intervals  of  apparent  health.     Of  the 

highest  importance  is  a  due  recognition  of  the  fact  that  gout  is  not  an 
occasionally  recurring  malaily  that  consists  merely  of  cerUiin  articular 
manifestations  of  an  inflammatory  character.  This  is  the  narrow 
\iew  of  the  uniustinicted  laity,  and  it  is  oue  of  the  principal  olmtac^ea 
to  prophylactic  and  hygienic  treatment.  Hence  the  importance  of 
instruction  as  well  as  medication ;  for  these  xi<^"f*ple  must  Vie  made  to 
understand  that  the  disease  is  nut  seated  in  their  joints  only,  but 
that  it  is  an  afl'ection  of  the  entire  organism,  and  that  it  mill  inevitably 
lead  to  serious,  if  not  fat^ilT  disorder  of  the  vital  organs  of  the  body  ] 
unless  restrained  by  wholesome  living  and  a  wisely  dii-ected  therapy. 
By  sucli  far-seeing  providence  it  will  be  often  possible  to  rescue  men 
who  would  l>e  otherwise  totally  wrecked  before  their  time. 

In  order  to  caiTv  into  effect  a  rational  Bystem  of  pi-opliylaxis  it  is 
necessary  to  recognize  the  existence  of  the  arthritic  diathesiH,  and  to 
cx)mpi"ebend  the  fact  that  by  reason  of  its  establishment  through  in- 
heritance or  ac*[uiaition,  the  processes  of  nntrition  are  modified  in  a 
wa3'  that  leads  to  intoxication  and  encumlw>rmcnt  of  the  organism 
with  imf>erfectly  oxidized  nitrogenous  compounds  that  are  chiefly 
derived  from  the  food.  Since  in  the  majority  of  eases  the  diathesis 
is  inherited,  it  is  imjjortant  to  l>egin  at  the  earliest  age  with  the 
children  of  arthritic  families,  and  Ui  enforce  through  life  such  hygi- 
enic rules  as  are  calculated  to  obviate  the  tendencies  that  grow  out  of 
the  working  of  a  defective  constitution.  From  earliest  infancy 
the  child  shoidd  be  accustomed  to  the  open  air,  andshouUl  he  reared 
in  a  dry  and  sunny  yet  cool  and  bracing  climate.  The  vast  interior 
of  the  continental  masses  of  land  in  the  northern  hemispht^re,  and  the 
higldands  of  Houth  America  and  northern  Africa,  aflTord  the  nearest 
^approximation  to  these  conditions.  For  the  inhabitants  of  damp 
m\  chilly  sea-coasts,  a  removal,  at  h^ast  during  the  unfavorable 
seasons  of  the  ye^r,  to  a  more  favored  region  should  l>e  ad\ised.  In 
addition  to  the  ordinary  athletic  sports  in  the  open  air,  hoi'seback 
exercise  should  lie  i)ractised  by  the  growing  child  as  soon  as  he  can 
hold  himself  upon  the  stiddle.  The  functions  of  the  skin  must  be 
promot*>d  by  daily  baths,  and  by  the  use  of  friction  with  coarse 
tfjwels,  brushes^  hair-mittens,  and  tlie  like.  The  diet  must  he  regu- 
lated so  aa  Ut  avoid  excess  of  all  kinds.  Sweets  and  k*an  meat  are 
to  Ik?  used  w\t\i  great  moderation.  Every  child  should  Im  taught  to 
like  milk,  and  to  drink  it  in  considerable  quantity,  sinc^  no  other 
article  of  food  exerts  so  great  an  inhibitory  influence  over  the  formO'- 
tion  of  intestinal  toxins.  Tea  and  coffee,  tobacco  and  alcohol  must 
never  be  allowed  to  the  growing  child  or  }  outh,  since  they  all  serve 
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to  retard  the  processes  of  metabolism  «*iiid  oxidation  in  the  tissues 
upon  which  the  healthy  liberation  of  bodily  force  is  dependent*  It 
may  seem  siiiierfliious  to  advine  a  very  moderate  course  of  study  in 
the  intellectual  traiuin^^  of  nuch  children,  but  it  is  among  that  class, 
^precisely,  that  restraint  rather  than  stimulation  is  nee<led,  for  it  is 
in  the  foremost  families,  and  witliin  tlie  c^ircle  of  tlie  bright  and  active 
meml>ers  of  society,  that  these  pi-ecautions  are  most  nee^lecb  A  broad 
and  comprehensive  education,  including  a  knowledge  of  the  laws  of 
health,  and  the  cultivation  of  a  habit  of  self-restraint,  should  be  pre- 
feiTed  to  the  miserable  system  of  cramming  for  examinations  that 
is  now  generally  practised  in  our  public  6choi>ls  and  universities  as 
the  ideal  method  of  preparation  for  the  labor  and  responsibility  of 
public  life. 

Diet 

A  similar  course  should  b©  prescril>ed  in  all  ca^se^*  where  there  is 
danger  that  a  heulthy  indi\idual  may  become  arthritic.  Unfortu- 
nately, however,  the  physician  is  seldom  cousulte^l  until  the  diathesis 
has  been  acquired.  It  then  l>ecome8  necessary  tc»  reguhite  the  diet 
of  the  imtient,  in  order  to  obviate,  so  far  as  possible,  the  minor  ac- 
cidents that  precede  the  occurrence  of  articular  inflammation,  and  to 
prevent  the  deposit  of  urates  in  the  joints  or  elsewhere.  If  the 
patient  be  tractable,  much  can  be  done  to  postpone,  if  not  actually  to 
abort,  the  crises  that  otherwise  would  be  precipitated  by  an  injudi- 
cious regimen. 

Since  a  large  part  of  the  injury  that  is  effected  during  the  course 
of  g<iut  is  due  to  an  excess  of  urates  in  the  system,  and  since  the 
etiology  of  the  tlisease  is  closely  connected  with  the  formation  and 
circulation  of  imperfectly  oxidised  nitrogenous  compounds,  it  is  ex- 
X)edient  to  limit  the  ingestion  of  alimentjiry  substances  that  are  rich 
in  nitrogen.  In  order  to  facilitate  this  anangement,  Sir  W.  Roberts 
has  constructed  the  following  table  that  shows  at  a  glance  the  average 
X)erceutage  of  albuminous  substanoee  contained  in  different  articles 
of  food : 
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In  making  use  of  Bueli  a  table  it  is  necessary  to  take  into  account 
the  relative  quantities  of  these  articles  as  they  are  usually  eaten. 
Thus  cheese,  which  contiiins  30  per  e**nt.  uf  nitrogenous  matter,  may 
\m  very  harmless  when  taken  in  small  quantity  as  a  relish,  though 
quite  as  injurious  as  butcher's  meat  if  consumed  in  corre.s|)onding 
amount.  In  the  same  way  it  may  be  perfectly  safe  to  use  a  little 
meat,  though  wholly  unwise  to  take  it  in  any  eousiderable  quantity. 
Haig  has  shown  in  his  own  |)erson  the  great  advantage  of  lea\ing  off 
the  use  of  butcher's  meat  in  cases  uf  hemicrania,  lu  the  work  which 
has  been  referred  to  above  he  says :  "  Having  l>een  all  my  life  a  sufferer 
from  migmine  it  was  in  the  autumn  of  1H82  that  iu  despair  of  obtain- 
iug  an}'  complete  relief  from  drugs,  and  not  without  some  fear  that  I 
was  really  suffering  from  organic  dise^xse,  I  gave  up  all  butcher's 
meat  and  rephiced  it  by  milk  and  fish, 

"  I  had  j>revionsly  tried  a  great  variety  of  alterations  in  diet,  in- 
cluding an  increased  allow^ance  of  moat  and  various  alterations  in 
quantity  and  tpiality  of  less  important  coustitueDts,  Huch  as  sugar, 
tea,  coffee,  aud  tolmceo,  without  any  noticeable  result.  But  on  the 
non-meat  diet  a  change  was  at  once  api>arent;  my  headaches  dimin- 
ished Itoth  ill  frec[ueney  and  severity,  and  from  an  average  of  one  a 
week  they  fell  steadily  as  the  diet  was  i>ei*severed  in,  down  to  one  in 
a  month,  one  in  three,  six^  eight,  or  twelve  months,  and  eventually 
eighteen  months  elapsed  wnthcmt  an  attack  of  notalde  severity." 

As  a  control-experiment  the  author  fouud  that  a  few  meals  of 
meat  and  wine  would  at  any  time  reproduce  his  headaches  in  all  their 
pristine  severity. 

Now  w^e  know  that  migraine  is  one  of  those  disorders  that  are 
usually  symptomatic  of  the  arthritic  iliathesis;  hence  the  great  value 
of  this  experience — which,  by  the  way,  is  not  uncommon — as  indica- 
tive of  the  jiroiier  metliod  of  prophylaxis  whenever  the  predispositioaj 
to  gouty  disordei-s  exists. 

It  is  claimed  by  many  authors  thtit  abstinence  from  meat  is  not 
expedient  in  all  cases,  and  some  have  gone  so  far  as  to  advise  the 
contrary  regimen,  forbidding  the  consumption  of  sugar  and  starch, 
aud  eujiUTiing  the  use  of  animal  food  almost  altogether.  It  is  urgeil 
by  these  teachers  that  many  j>ersons  are  unable  to  live  without  meat, 
aud  that  a  vegetable  diet  cau^^es  severe  dyspepsia,  accompauied  by 
tlatulence,  acid  eructjitions,  and  various  other  disonlers  that  are  ob- 
viated l>y  an  almost  exclusively  animal  iliet.  Among  the  laity  it  is 
common  to  eoconntor  a  prejudice  against  the  use  of  milk  as  an  article 
of  food,  because,  as  they  say.  "it  makes  me  bilious,"  Now.  there  is 
for  all  these  opinions  a  cert/iin  foundatiou  of  fact.  It  is  ti-ue  that 
for  the  majority  of  people  a  mixed  diet  is  desirable.     But»  when 


HYGIENIC  AND  PBCIPHl'LACTIC  TREATMEKT. 


473 


called  upon  to  deal  with  an  individual  who  is  predisposed  to  arthritic 
diseasei8,  we  are  broaght  in  contact  with  a  morbid  constitution,  and 
freciuontl^*  with  a  depraved  appetite  and  retarded  nutrition-  Uaig 
hjw  shown  that  under  such  ciivurastances  animal  food  gives  present 
relief  at  the  expense  of  future  suffering.  We  find  such  patients  eager 
for  "strong  ftM»d,"  and  soon  suti'eri ng  if  they  do  not  have  it,  but  ako 
tormented  at  intervals  by  "sick  headaches/'  bilious  attacks,  eti*.,  until 
an  articular  crisis  cleai-s  tlieir  |iatholr>gieal  atmosphere.  Thoee  same 
patients,  however,  if  gmdually  acciustomed  to  a  milk,  cereal,  and 
Tegetable  diet,  will  lose  their  craving  for  animal  hxxl,  and  wiD  find 
themselves  relieved  of  their  voracious  ap|jetites  and  also  of  their 
dyspepsia  and  otber  disorder.  Thei-e  are  very  few  x>atient8  who 
cannot  learn  to  take  milk  tc:>  their  great  advantage,  if  they  will  con- 
sent to  begin  with  araall  quantities — a  spoonful  with  each  meal,  or 
every  hour  or  ti^'o,  as  tbe  case  may  require — followetl  by  a  daily  in- 
crease of  the  amount  until  it  can  be  taken  with  pf?rfect  freedom* 

Particularly  useful  is  milk  in  all  crises  of  int^^stinal  fermentJttion, 
for  it  has  Ijeen  shown  that  a  milk  diet  causes  great  reduction  of  the 
hydrogen-ethereal  sulphat^^s  that  are  formed  in  the  intestine  and  are 
discharged  with  the  urine.  The  same  thing  is  true  of  the  toxic  com- 
pounds of  the  xauthin  class.  Conseijuently  it  is  important  t<^  form 
the  habit  of  depending  largely  on  milk  as  an  article  of  diet  in  these 
cases*  Tlie  patient  slioidd  l>e  instructed  that  his  **  biliousness"  is  the 
result  of  disease^  and  not  a  conHCH[uence  of  drinking  milk.  He  should 
also  be  encouraged  by  the  information  that  thi?  con8tii>ation  which 
first  follows  such  diet  will  in  the  course  of  a  few  weeks  be  cured  by 
the  milk  itself.  In  this  way  all  but  a  very  few  can  be  taught  and 
benefited.  Occajsionally,  some  remarkable  idiosyncrasies  relative  t^> 
milk  will  be  encountereil,  in  the  form  ot  urticarious  raphes,  and  their 
like,  whenever  it  is  tasteil,  even  in  the  smallest  quantity.  An  exclu- 
sively milk  diet  must  not  be  premier ibed  for  ixatieuts  who  are  leading 
an  active  life  of  muscular  exertion.  For  them  a  variety  of  food  is 
needful,  and  a  certain  amount  of  meat  is  eflsential  to  the  accomplish* 
ment  of  really  hard  work.  Fttrtiinately,  however,  gout  is  rare  among 
this  class  of  laborers,  unless,  like  the  London  'longshoremen,  they 
consume  exoessivee  cjuantitis  of  porter,  thus  overloading  their  tissues 
with  unnecessary  nutriment.  Herf*in  lies  the  kernel  of  the  whole 
matter:  avoid  all  excess  in  eating  and  drinking.  Wlien  a  patient 
gorges  himself  every  day  of  his  life  up<^>u  appetizing  viands  selected 
&om  a  vast  and  varied  diet-list,  any  kind  of  restriction  wiU  prove  bene- 
ficial. Such  people,  for  the  reasons  specified  by  Haig,  usually  find 
it  easier  to  give  up  vegetables  rather  than  savory  meat«.  Both  to- 
gether have  been  too  much,  but  upon  meat  alone  they  begin  t*>  feel 
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an  improveineBt,  Yet  for  mnuy  this  is  only  a  temporary  relief, 
after  a  tinie  the  old  nitrogonotis  eDcumberment  reappears.  Far  safer] 
18  the  p<»siti«>u  of  one  who  fan  surrender  flesh  food,  oourishing  him- 
8e!f  upon  milk  and  veget^ihles.  He  may  experience  Diore  discomfort 
at  tii'at,  but  soon  his  morbid  craving  for  nitrogeuous  substances  wiU 
8u1>Hide,  his  acid  dys[>ep.sia  will  gi'adually  disappear,  ciirdiac  inter- 
miBsion  and  iiTegularity  will  be  arrested,  neuralgia  and  headache  i^ill 
cea^e  or  be  greatly  relieved,  despondency  will  give  way  to  chc^erful- 
ness,  and  the  iutellectnal  functions  will  acM|uire  a  degree  of  lucidity 
to  which  the  i>atieLit  has  I>een  long  a  stranger.  Such  i>eople  have 
lieen  over-fed;  the  reduction  of  the  quantity  they  consume  is  the 
thing  of  prime  importance,  and  at  fii-st  it  matters  little  whether  they 
abandon  tlesh  or  the  saccharine  and  starchy  elements  of  their  over- 
abundant diet.  In  the  long  run,  however,  they  will  be  the  better  for 
a  non-nitrogenous  regimen.  The  learning  and  skill  of  the  physician 
will  find  ample  opportunity  for  display  in  the  guidance  of  these 
patients  to  the  adoption  of  a  diet  that  is  suite<l  to  their  condition  and 
necessities.  In  the  vast  majority  of  cases  it  will  be  ftnind  that  after 
a  few  weeks  dys]>ei>tic  subjects,  whii,  on  a  full  diet,  were  continually 
complaining  of  their  inability  to  tolerate  fruits  and  vegetables,  will 
now  have  no  difficulty  in  digesting  such  substances,  to  their  great 
advantage  in  the  matter  of  eonstipation/hemorrhoidal  attacks,  and 
other  kindmd  complications.  Sir  A.  Garrcxl  has  shown  the  utility 
of  a  vegetable  diet  as  n  source  €)f  hiyipuric  and  benzoic  acids  which 
act  as  solvents  of  uric-acid  cf)m pounds.  By  varying  the  food  of  a 
patient  it  will  be  found  that  upon  a  flesh  diet  the  urine  becomes 
charged  with  urates,  and  it  deposits  free  uric  acid  when  cooled.  If  he- 
is  fed  with  vegetables  and  cold  water,  the  uric  aci<l  compounds  «juickly 
disappear,  and  are  replaced  by  hippuric  acid.  Led  by  considerations 
of  this  sort,  and  confirmed  l>y  his  own  forttmate  experience,  HaigJ 
has  prepared  the  follomng  diet-table  which  will  l>e  found  generally  i 
useful  in  cases  of  predisposition  to  arthritic  disorders,  It  is  also 
of  great  value  for  the  guidance  of  elderly  j)eople  who,  though  not  act- 
ually gouty,  are  subject  to  hemicrania,  neuralgia,  and  other  kindred 
affections. 

*"  Brefikfasf.--A  large  soup-plate  half-full  of  i>orridge,  eaten  with 
milk,  and  salted. 

••A  few  mouthfuls  of  eggs,  prepared  in  various  ways;  or  some 
mushrooms,  tomatoes,  or  other  veget/ibles,  and  occasionaDy  fish. 

"  One  or  two  rounds  of  bread,  or  its  eciuivalent  in  toast  or  scones» 
mth  plenty  of  Imtter, 

**  A  cup  of  milk  (previously  boiled)  flavored  with  tea,  cofl'ee,  or 
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•  Fiuish  with  a  smull  (quantity  of  any  fi*uit  that  is  in  season. 

'*Z?///t7^— FuUito  and  ont^  other  vegetable,  cooked  iu  various  ways 
(a  phiiu  boiled  potato,  the  summit  of  ordinary  English  vegetable 
cooker V,  I  never  have  on  my  tiible;  my  cook  has  l)een  educated  to 
better  things  than  that) ,  eaten  with  butter,  fat,  or  various  sauces* 

•*  Pudding,  tart,  or  stewed  fruit. 

**  Biscuit  and  butter,  with  cheese.  (Bincuit,  bread  and  liroadstuffs 
are  taken  in  considerable  fiuantity,  not  a  mere  mouthful  or  two,  aa  is 
often  the  case  with  meat-eaters ;  and  those  who  attempt  to  reduce 
thpir  meat  without  increasing  their  breatlstuffs  are  likely  to  get  into 
dilliculties.) 

"  A  little  fruit  as  at  breakfast. 

"For  drink,  a  little  milk,  which  in  winter  is  often  warm;  or 
water,  often  taken,  in  summer,  with  a  little  fniit  syrup,  such  as 
Stower's  Lime-Juicc  Cordial. 

"^  Afiennxm  Tai. — Bmad  and  butter  and  cake  of  various  kiudB. 
A  little  milk  and  water  flavored  with  te^i. 

**  Dinner, — Soup  made  without  meat  stock.  (See  recipes  in 
'Maigre  Cookery,'  by  Sidney  Lear;  London,  Ri\ingtons.) 

**  Fish  or  an  egg,  or  a  small  bit  of  meat  is  oc<*^sionally  substituted 
for  these, 

"  Two  vegetables,  with  sauces,  butter,  or  fat. 

'  Any  ordinary  pudding,  tj*rt,  or  steweil  fruit. 

'  Biscuit  and  butter,  and  perhaps  cheese,  if  the  quantity  of  fiah 
or  egg  luis  l>een  small. 

**  A  good  supply  of  various  fruits  for  dessert. 

**For  chink,  water  with  fruit  syrup,  aerated  waters,  or  a  little 
milk,  which  I  often  take  warm  in  winter. 

**  A  tumbler  of  water,  aerated  water,  or  in  winter  hot  water  at 
bedtime. 

'  It  is  not  necessary  to  interfere  with  established  babitA  as  to  wine, 

BF,  or  spirits,  uule-ss  they  are  obviously  doing  harm,  f*ir  once  the 

introiluction  and  formation  of  urates  (and  nitrogenous  toxines)  has 

^been  reduced,  the  effet'ts  of  these  beverages  in  preventing  elLininution 

aay  al|nost  l3e  neglected." 

During  early  life  the  subject  of  the  arthritic  diathesis  can  usually 
enjoy  great  latitude  in  the  use  of  fruits,  but,  as  the  years  advance, 
and  the  tendency  to  gouty  disorder  becomes  more  pronounced,  many 
patients  grow  intolerant  of  the  vegetable  acids.  Fnr  such  people  it 
is  unsafe  to  eat  currants,  gooseberries,  grapes,  t^imatoea,  and  other 
fruits  or  vegetables  that  are  rich  in  acid.  When  the  tissues  are 
charged  with  nitrogenous  poisons,  a  slight  indulgence  in  ncid  fruits 
or  drinks  may  b«>  sufficient  to  cause  pain  in  certain  joints,  headache, 
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dyspepsia,  and  otlier  premonitory  symptoms  of  a  gouty  at 
Still,  it  is  a  noteworthy  fact  that  individuiil  idiosyncrasies  are  so 
variable  that  many  r>er3ou8  can  with  impunity  tolerate  what  would 
be  almost  poisonous*  to  others. 

The  use  of  sugar  has  been  greatly  decried,  but  here  again  there 
is  no  evidence  that  it  is  ilirectly  injurious.  Only  whi'n  it  is  taken  as 
part  of  an  excessive  diet  is  it  harmful  by  ftirnishing  fermentable 
matter  to  the  cnutents  of  the  stomach  and  intestines.  E8i>ecially 
when  associated  with  alcohol  in  wines  and  malt  liquoi-H  it  is  likely  to 
add  to  the  acidity  and  flatulence  that  render  the  patient  so  uncom- 
fortable. It  is  thus  that  cider  and  similar  drinks  may  lie  harmfuL 
Vinegar,  pickles,  salads,  and  similar  articles  in  which  acids,  starches, 
and  sometimes  sugars  are  combined,  are  generally  productive  of 
injury  and  discomfort. 

The  question  of  beverageii  is  one  of  the  most  important  matters 
for  consideration  in  this  connection.  It  is  one  of  the  oldest  obser\*a- 
tious  that  water-ilrinkers  seldom  suffer  with  gout.  The  passage  of 
water  through  the  tissues  promotes  interstitial  oxidation,  and  assists 
in  the  removal  o(  refuse  matters  that  are  delayed  on  their  way  to  the 
kidneys.  A  nuralier  of  ex])erimenters  have  noted  an  increase  in  the 
quantity  of  urea  in  the  urine  after  copions  draughts  of  pure  water. 
When  gravel  is  associated  with  gout,  the  effect  of  watei's  whi<'h  are 
almost  chemically  pure,  like  that  of  the  Poland  Spring  in  Maine,  is 
sometimes  cjuite  remarkable.  Patients  who  drink  freely  of  such 
water  are  often  rewarded  by  an  alnmdaut  discharge  of  sand  and 
gravel  with  the  urine,  followed  by  com|>lete  relief  from  preceding 
nneasineHS  in  the  region  t>f  the  kidneys.  When  such  spring  wat<n*8 
cannot  be  obtained,  an  excellent  snbatitnte  n\ay  lie  found  in  the  dis^ 
tilled  water  from  which  artificial  ice  is  made,  or  even  in  the  condensed 
steam  from  an  engine  lioiler.  Tlie  temjierature  of  the  water  that  is 
drunk  should  b^  determined  by  the  object  in  view.  When  simple 
diuresis  is  desired,  the  l>everage  should  lie  cold ;  but  if  it  l>e  desirable 
t<j  (luicken  the  action  of  the  skin,  and  to  stimulate  a  feeble  circulation. 
Iiot  thinks  are  to  be  prefen-ed.  In  winter  esiM^cially,  and  when  the 
digestive  functions  are  debilitated,  the  effect  of  warmth  is  tlesirable 
in  order  to  avoid  the  temi>«)rary  arrest  of  gastric  secretion  that 
follows  a  cold  draught. 

Alcoholic  lieverages  do  not  exert  any  appreeiable  influence  npon 
tlie  development  of  the  gouty  diathesis  unless  taken  in  the  form  of 
wine  or  malt  liquors.  Sir  William  Robei-ts  has  shown  that  the  addi- 
tion of  alcohol  to  the  liquid  in  which  sodium  bi-urate  is  held  is  with- 
out effect  upon  the  sohibility  of  the  salt,  or  influence  of  any  kind  in 
tlie  way  of  accelerating  or  retarding  its  preci  pi  tuition.     It  is»  more- 
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over,  a  matter  of  common  obsen'tttion  tliat  distilletl  spirits  are  con- 
sumed in  large  quaotities  by  wbol©  races  of  men  who  never  become 
gouty. 

But  the  coQsamption  of  wine  and  malt  liciuors,  if  conjoineti  with 
abunilant  nitrogenous  aliment,  does  seem  to  favor  the  occurrence  of 
arthritic  disi>rdei*s.  Now,  these  beverages  differ  fn>in  spirits  chiefly 
in  the  fact  that  they  contain  various  saccharine  substances,  acids, 
and  a  certain  amount  of  ether  due  to  the  ^Krtion  of  acid  upon  the 
alcohol  that  thoy  contain.  Beer  cont^iins  acids  in  a  comparatively 
small  quantity,  but,  when  consumed  in  the  cnormiiUH  draughts  that 
are  common  among  the  votaries  of  Gambrinus,  the  amount  of  acid 
that  is  inti'oduced  into  the  body  may  l»t*  very  considerable.  In  this 
way  the  accumulation  of  urates  and  other  nitrogenous  refuse  is  aided. 
The  ethera,  also,  which  give  odor  and  flavor  to  wines  are  not  without 
intiuence  upon  the  processes  of  oxidation  in  the  tissues  to  which  thoy 
are  carried.  According  to  Beuce  Jones,  the  various  wines  in  common 
use  may  Ije  ranked  in  the  order  of  their  acidity,  Ijeginning  with  the 
lowest:  Sherry,  port,  champagne,  claret,  madeini,  burgundy,  Rhine 
wine  and  Moselle.  Haig  declares  as  the  result  of  liis  analysis  that 
**  Champagne  is  about  the  most  acid  of  wines,  and  the  cheaper  lieeni 
are  generally  inf»re  acid  than  those  of  l)etter  quality*  I  found  acidity 
tquivaleut  to  18  giii.  of  oxalic  acid  in  a  pint  of  4<b  ale,  and  2i>  gm, 
in  a  pint  of  stout,  Sherry,  37  grs.  in  a  pint.  PoH  about  the  same. 
Claret,  40  grs.  to  the  j>int,  and  champagne,  49  grs.  to  the  pint.*'  Ac- 
cording to  Sir  A.  Garrod :  "  The  least  acid  of  all  alcoholic  fluids  are 
Geneva  and  whiskey/' 

Haig  is  however  quite  positive  that  the  ordinarv  use  of  alcoholic 
beverages  is  inncx-uous  as  regartls  the  develofiment  of  gout,  provided 
that  the  blocKi  nntl  the  tissues  l>e  kept  clear  of  nitrogenous  refuse 
through  the  adoj>tiou  of  a  |>ror»erly  regulated  diet.  In  all  cases  such 
drinks  should  l>e  largely  dibited  with  water.  Sydenham  counselliHl 
such  dilution  of  the  strong  ales  affecto^l  by  his  countrymen.  The 
French  also  always  practise  a  similar  attenuation  of  their  light 
wines.  The  famous  Eriismus  appears  in  his  lett<*i>4  to  have  thought 
differently  of  the  matter,  and  he  died  miserably  of  gi»ut  and  stone  in 
the  bladder. 

The  non-alcoholic  beverages,  tea,  coffee,  and  chocolate,  are  toler- 
ated with  difficulty  by  the  arthritic  constitution.  Many  jiatients  suf- 
fer severely  with  raigmine  so  long  as  they  indulge  in  the  use  of  these 
drinks  with  their  nnials.  This  is  due  in  part  to  the  caffeine— a  nitrog- 
enous substance — ^whieh  they  intnxluce  into  the  tiasues,  and  in  part, 
as  Haig  has  shown  by  ex|»eriment»  to  the  accumulation  under  their 
induence  of  urates  and  other  nitrogenous  matters  in  the  Ixnly.     Caf- 
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feine  is  said  to  retard  the  processes  of  metabolisiri,  hence  ite  unfavor- 
able influence  in  all  cases  where  metiibolism  needs  ficeeleratiuu. 

We  are  thus  brouglit  back  to  the  beverages  of  childhood — milk 
fuid  water — ^as  the  only  li<iuids  that  are  fitted  for  the  harmless  innga- 
tion  of  the  tissues.  Especially  true  is  this  when  the  organization  of 
those  tissues  is  modified  or  ill  danger  of  modification  through  tlie 
infiueoce  of  hereditary  causes  or  acquired  habits  of  excess  iii  the 
matter  of  eating  and  drinking. 

By  a  careful  inoditication  of  the  diet  upon  the  principles  that  have 
been  thus  indicated,  it  is  possible  to  reduce  very  cnnsiilerably  the 
nitrogenous  refuse  of  the  body.  Haig  ascertained,  as  a  result  of 
I'eiieated  observations,  that  while  on  ordinary  food  his  daily  exci^>tioij 
of  urea  was  from  five  hundretl  to  six  hundred  grains  y^crt/fc/«»  it  was 
reduced  to  al>rjut  tliroe  hundred  and  fifty  grains  after  the  adoption  of 
a  restricted  diet  Finding  also  that  under  all  circumstances  the  i»ro- 
duction  of  uric  acid  bears  to  urea  tlje  ratio  of  1 :  33  or  1 :  Hn  there  must 
l>e  a  corresponding  reduction  of  the  less  oxidized  compounds  of 
nitiTjgen.  There  will  therefore  be  less  opportunity  for  the  accumu- 
latiou  of  those  substances  in  the  tissues  and  less  chance  of  the  con- 
sec[ueut  occuH'ence  of  mtrogenous  j>oisouing* 

Exercise. 

The  whole  process  of  interstitial  oxidation  can  l>e  farther  facili- 
tated by  exercise  in  the  open  air  which  8ei*ves  to  increase  the 
respiration  and  to  favor  the  alisorjition  of  oxygen  by  which  it  may 
be  possible  to  increase  in  some  degree  the  amount  of  urea  at  the 
ex|)ense  of  uric  acid  and  the  other  intromiiletely  oxitbzed  compounds 
of  nitrogen*  It  is,  however,  still  an  open  question  whether  mus- 
cular exercise  does  actuaUy  disturb  the  ratio  Witween  urea  anil 
tlie  other  mtrogenous  compounds  hy  promoting  their  oxidation 
into  urea,  or  whether  the  undoubtedly  good  effects  of  manual  hd*or, 
gymnastics,  and  other  methods  of  promoting  muscular  contrac- 
tion are  due  to  anything  more  than  the  imivrovement  in  excretion 
that  follows  such  exertions*  It  is  certnin  that  the  exchanges  in  mus- 
cular tissue  are  greatly  iucrejised  by  use,  and  that  the  excretion 
of  refuse  products  from  such  tissues  is  also  accelenited  in  a  cori"e- 
Bponding  degi*ee,  thus  aflfording  opportunities  for  the  introduction  of 
fi-esh  suppliers  of  nutriment  and  for  the  liberation  of  the  energy  that 
they  incorporate  witli  the  subst^'iuce  of  the  organism.  But  when  the 
gouty  diatheHis  has  In^en  fullv  eHtiblished  it  b<H!omeB  necessary  witli 
regard  to  all  forms  of  muscular  exertirm  to  pra<'tise  the  same  moder- 
ation tliat  is  mlvisable  in  the  matter  of  diet.  Excessive  hibor  and 
unusual  exercises  may  sen  e  to  precipitate  an  attack  of  gout  if  the 


HYGIENIC  AND  PBOPHYIACTIC  TBKATM£NT. 


479 


predisposition  be  fully  developed.  In  this  respect  exercise  may  pro- 
duce a  result  that  is  analogous  to  what  is  observed  when  a  patient 
whose  tissues  are  saturated  with  nitrogenous  refuse  liegins  a  course 
of  diet  from  which  flesh  is  eliminated.  The  toxic  compoundH  that 
iliad  been  stored  in  the  tissues  where  theii*  noxious  action  was  mini- 
mized  to  the  lowest  degree  nciw  become  soluble  and  are  transported 
by  tlie  circulating  tiuids  to  the  neiTOUS  tissues,  where  they  prodii**e 
feelings  of  iloiiression,  despondency,  and  exhanstitm  that  will  persist 
until  the  wliole  surplus  has  l>een  discharged  from  the  body.  Sudden 
changes  alike  in  diet  and  exercise  are  therefore  to  l>e  deprecate*!,  and 
in  all  things  the  system  must  be  gradually  habituated  to  the  new 
order  of  life. 

Baths  of  all  kinds  may  be  employed  with  considerable  advantaige, 
if  rightly  used.  But  it  must  be  idways  kept  in  mind  that  arthritic 
subjects  are  far  more  sensitive  than  others  to  heat  and  cold,  and  to 
variations  of  tem[>erature.  For  this  reason,  if  for  no  other,  such 
persons  must  exercise  more  than  ordinary  caution  in  the  matter  of 
bathing.  Since  the  act  of  taking  a  bath  ia  in  many  respects  Hpiiva* 
lent  to  active  exercise,  the  same  rule  that  applies  to  muscular  exer- 
tion should  conti'ol  the  use  of  baths.  Motleration  is  the  rule.  The 
patient  must  not  indulge  too  frequently  nor  for  Um  long  a  time.  The 
age  and  vigor  of  the  subject  should  also  be  taken  into  consideration. 
For  young  and  vigorous  i>eople,  whose  viscera  are  still  in  a  healthy 
condition,  cold  plunge-baths  may  l>e  fiermitted.  If  the  patient  lie  of 
a  delicate  organizatitm,  coi)l  sponge-lMiths,  followeil  by  vigon>U8 
friction  with  coarae  towels  and  brushes,  should  have  the  preference. 
But  if  there  Ije  fc^eble  reaction  after  the  l)ath;  if  there  be  an  abiding 
sense  of  chilliness,  with  a  cyanotic  hue  upon  the  skin,  cold  bathing 
must  be  forbidden,  especially  if  there  be  any  suspicion  of  renal  insutS- 
ciency.  lu  all  such  cases,  warm  Imths  are  indicated.  The  particular 
kind  of  warm  bath  must  be  orderetl  after  careful  examination  of  the 
individmd  peculiarities  of  the  suliject.  Warm-water  baths  are  to  be 
ret»ommended  for  those  who  can  remain  indoors  dnring  the  gn*ati^r 
part  of  the  time,  and  for  the  victims  of  renal  or  hepatic  or  nervoius 
disortler.  The  Imth  shouhl  l>e  of  short  dnnition,  and  should  Ix? 
followed  by  repose  in  l>ed  for  an  hour  before  exposure  to  cold  air. 
Such  a  bath  may  be  taken  in  tlie  monnng  U-fore  breakfast,  imd  be 
followed  with  a  i^up  of  hot  milk  colored  with  tea  or  c<»ffee;  then,  re- 
turning to  hod,  the  patient  will  easily  sh^p  till  noon,  when  he  should 
dress,  and  partjike  of  a  temperate  breakfast  at*cortling  to  the  diet-lUt 
recommended  on  a  previous  jiage.     For  patients  who  ape  fall-blooded 
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or  who  are  suffering  with  obesity,  conBiderable  caution  is  ne 
for  they  are  often  greatly  debilitated  by  lonj^^  immersion  in  hot  water, 
and  by  the  copious  perspiration  that  follows.  8uch  ijersons  should 
take  dry  hot-air  bathsj  if  heat  be  desirable,  since  they  are  more 
stimulating  than  vapor  baths  or  warm-water  baths.  Many  patients 
who  experience  a  sensation  of  suffocation  in  a  Russian  steam  bath 
can  sit  in  the  hot  room  of  a  Turkish  bath  with  perfect  comfort. 
Whenever  there  is  a  tendency  to  bronchial  cat^irrh,  or  when  tho 
heart  is  enfeebled  by  any  cause,  dry  hot  air  is  much  more  tolerable 
than  moist  heat.  In  the  majority  of  cases  that  can  t<3lerate  these 
baths,  the  ultimate  eflVcts  are  beneficial.  At  tirst,  there  may  l)e 
complaint  of  exhaustion  and  depression  of  spirits,  for  the  reason  that 
perspiration  increjises  the  alkalinity  of  the  blocxl  and  it«  i>ower  of 
holding  urates  and  other  nitrogenous  substances  in  sobition.  Thus 
dissolved  they  are  conveyed  to  the  ner^'ous  centres,  where  such  sub- 
stances as  paraxantliin,  gerontin,  etc.,  exert  their  toxic  influence, 
which  is  manifested  under  the  form  of  exhaustion,  debility,  and  ex- 
treme mental  depression.  After  a  time»  however,  eH]>ecially  if  the 
diet  be  properly  regulated,  and  the  hepatic  excretions  be  aided,  these 
subst^inces  are  so  far  eliminated  tis  to  pr<Kluce  a  complete  change  in 
the  condition  and  feelings  of  the  patient.  The  first  experiences  of 
one  who  undertakes  a  course  of  such  baths  cannot,  therefore,  deter- 
mine the  final  result. 

Sea-bathing  is  usually  the  equivalent  of  a  cold  Imth.  It  is  only 
pemussible  to  those  who  are  young  and  comparatively  healthy. 
Through  the  constringent  effect  of  cold,  the  perspiration  is  checked 
and  the  Wood  Ijecomes  less  tolerant  as  a  medium  for  the  solution  of 
mtrogenizeil  substances.  Urates  antl  their  congeners  are,  however, 
not  diminished  in  the  urine  unless  the  patient  is  kejit  on  a  rigid  diet. 
WTien  i>eople  visit  the  seaside  their  liaths  and  exercise  usually  cause 
an  increase  of  appetite  which  they  gratify  without  stint,  unless  kept 
under  medical  sujierv-ision ;  hence  occui-s  a  considerable  increase  of 
urea  and  the  i)ther  nitrogen  compounds  in  the  urine.  An  intelligent 
oversight  is  therefore  necessary  in  order  to  keep  the  balance  even 
between  the  elimination  that  is  due  to  baths,  exercise,  and  bracing  air. 
and  the  nitrogenous  intake  that  is  increased  by  an  improving  apj>e- 
tifce.  Still,  it  will  be  ordin/irily  found  that,  like  all  other  fonns  of 
activity  in  the  ofjcai  air,  the  influence  of  sea-bathing  is  very  wht>le- 
some.  It  is  excessive  indulgence  and  exposure  to  chill,  with  conse- 
quent disorder  of  the  Uver  and  kidneys,  that  are  to  l>e  avoided  in  every 
case.  Hydropathic  treatment  is  unattended  by  many  of  the  dangein 
that  accompany  the  ordinary  use  of  baths.  For  young  and  vigorous 
Bubjocts  it  is  an  admirable  expetlieut;  but  for  the  old  and  feeble  it  must 
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be  employed  with  great  caution.  The  use  of  cold  doucheg  and  othor 
Birnilar  methods  of  applying  cold  water  must  Ije  guanltMl  by  the  same 
precautions  that  are  uoeessary  with  regard  to  cold  baths.  It  is  wise 
to  form  iu  youth  the  habit  of  eold  sponging  of  the  surface,  for  then 
the  practice  can  l>o  coiitinuod  through  life  with  great  advantage  to 
the  patient;  but  to  liegin  the  une  of  the  spouge  bath  at  an  advanc^ed 
age,  after  the  constitution  has  been  undermined  by  disease,  is  not 
w^ithout  considerable  danger.  Still,  when  the  heart  and  kidneys  are 
yet  intact,  great  benefit  is  sometimes  obtained  from  cold  affusions 
follnwed  by  vigorous  friction  antl  massage.  Horace  has  rec^orded  his 
indebtedness  to  these  methods  <£pist..  Lib.  I.,  15) : 

Musa  supervacuaa  Aiitoaias^  et  liiiitcii  iIUb 
He  faeit  itiTisum,  ^'lida  cum  pcrluor  undtt 
Per  inedium  frigus, " 

And  it  was  by  similar  advice  to  the  Emjieror  Augustus  that  Antonius 
,  Musa  acquired  his  great  reputation  in  ancieot  Rome,  Especially 
valuable  is  this  practice  during  hot  weather,  when  the  patient  is  de- 
bilitated  by  heat  and  excessive  perspiration.  If  possible  the  treat- 
ment should  be  commenced  under  medical  adnce  in  a  well-appointed 
hydropathic  establishment,  and  then  its  good  features  can  be  perj^et- 
iiated  Hul^seciuently  at  home.  But  for  elderly  people,  it  is  generally 
necessary  to  avoitl  all  sudden  chilling  of  the  body ;  dry  friction  Jind 
massage,  either  with  or  without  the  application  of  aromatic  and  stim- 
ulating liniments*  are  decidedly  preferable.  In  this  way  the  healthy 
function  c»f  the  skin  can  l>e  most  efficiently  secure*!.  The  iuonliuate 
sensitiveness  of  gouty  people  rendei"s  it  al8<i  necessary  for  them  to 
guard  against  the  impressions  of  atmospheric  change.  They  must 
wear  flannel  underclotliing  throughout  the  ye^r,  shifting  from  heavier 
to  lighter  stuffs  during  the  summer,  but  never  abandoning  woollens 
altogether.  Such  patients  iierspire  abundantly  upon  the  slighteast 
provocatioif,  and  fre<^iuently  they  experience  night-sweats  that  remind 
one  of  the  damps  of  tuberculosis,  For  this  reason,  it  is  often  ex- 
X^edient  to  wear  thin  woollen  night-gowna  inatead  of  the  onlinary 
Cf>tton  garments.  During  the  <'older  half  of  the  year  elderly  subjWta 
derive  great  comfort  from  flannel  sheets  on  their  l>eds  at  night,  par- 
ticularly if  there  be  a  tendency  to  perspiration  or  to  coldneAs  of 
the  feet  and  legs.  Whenever  their  ciroumstjinces  will  tiermit  them 
to  enjoy  the  luxury  of  travel,  they  should  become  birds  of  passage, 
seeking  to  pass  the  months  of  autumn,  winter,  and  spring  in  countries 
where  the  air  is  dry  and  warm.  For  this  puriiose,  the  interior  regitjus 
of  Algiers,  Tunis,  Arabia,  Imlia,  and  C3eylon,  tlie  West  India  Islands, 
Southern  California,  certain  portions  of  Mexico  and  Central  Araeric/i, 
Vol.  IL-^ai 
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and  the  Hawaiian  Islands  can  be  contidentlj  recommended,  II  sucL 
lil>ertj  of  choice  cannot  be  afforded,  it  may  Htill  be  possible  to  find  a  i 
home  at  a  distance  from  tlie  cjcean,  or  any  other  large  body  of  water. 
Even  a  cold  climate  is  preferable,  if  it  be  di'v,  to  the  oliill  and  damp 
that  prevail  along  the  sea-coast.  In  this  respect  the  air  of  mid-ocean 
m  far  more  tolerable  than  the  fogs  and  rains  that  veil  the  northern 
shores.  For  those  M'ho  are  fond  of  sailing,  a  kmg  voyage  is  often 
1>eneficialt  especially  if  it  be  taken  in  an  old-fashioned  sailing-ship, 
slowly  gliding  through  the  trade-wind  belt,  ^\  here  for  weeks  together 
the  temperature  of  the  air  and  the  stiiinless  l»liie  of  the  sky  remain 
unchanged.  There,  remote  from  the  toil  and  turmoil  of  civilization, 
can  be  found  such  rest  as  no  other  sj^ot  on  earth  affords,  ilnd  if 
at  the  end  of  the  |)a8sage  lies  the  Cape  of  Good  Hojie,  or  Australia, 
or  Northern  Now  Zealand,  or  the  Islf^s  of  tbe  Blest,  he  must  be 
indeed  an  aiihritie  veteran  of  the  most  oljdurate  sort  who  does  not 
exfK^rience  a  renewal  of  youth  and  health  under  these  favorable 
conditions, 

Mebiginal  Treatment. 

Having  thus  passed  in  re%dew  the  principal  hygienic  measures 
that  are  efficient  in  the  preventive  treatment  of  the  arthritic  diathesis, 
w^e  ma^^  proceed  to  the  consideration  of  certain  therapeutical  agents 
that  have  acquired  a  reputation  in  the  same  tield. 

Basing  their  i)rai'tice  upon  tlie  fact  that  in  the  presence  of  ozone 
uric  acid  is  transformed  into  urea  and  other  more  completely  oxidized 
compounds,  a  number  of  theorists  have  proposed  to  treat  gout  by 
inhalations  of  ox \  gen,  and  have  reported  hivorable  results.  But  it 
is  probable  that  whatever  good  effect  accnies  from  such  experiments 
is  due  to  the  increase  of  muscular  effort  and  cf>nsecpient  inii>rovemeut 
of  the  circulation  for  a  short  time  after  the  iuhalaticm.  Any  one  who 
suffers  witli  arthritic  neuralgia  of  the  abdominal  viscera  will  notice  a 
similar  temporary  alleviation  of  pain  after  a  number  of  deep  and 
rapid  inspirations  of  ortlinary  air.  These  exercises  give  lielp  in 
about  the  same  way  that  muscular  exercise  benefits  functicmal  nervous 
disorders  of  the  heart  that  are  caused  by  dysi>eptic  tt^xa^mia.  As  a 
practical  fact,  how'ever,  it  will  be  seldom  possible  to  |>erHuade  any 
considerable  numl>er  of  patients  to  breathe  out  of  a  bag  or  a  cylinder 
for  a  long  ])eriod  of  consei'utive  days,  Jlountain-^^limbing  and  an 
out-door  life  will  be  found  far  more  eflicacions  and  agreeable. 

From  the  remotest  antiquity  the  alkaline  salts  and  their  liases  have 
enjoyed  the  highest  reputiition  in  the  treatment  of  gout.     Long  before 
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the  birth  of  ohemtstry  the  ancient  Orei^k  phyBicians  in  Alexandria, 
Athens,  and  Rome  were  in  the  haliit  of  j^iving  to  their  arthritic  patientrt 
a  weak  lye  prepared  from  vegetable  ashes.  These  ashes  contained  a 
notable  tiuautity  ol  the  carbonates  of  potassium  and  sodium.  The 
German  phyaieians  during  the  Middle  Ages,  and  later,  prepared  a 
similar  decoction  of  ashes  diluted  with  Rhine  wine.  Niti-e  also  had 
its  advocates*  Cnllen  and  his  followers  noted  the  fact  that  all  of  the 
mineral  alkalies  were  efloctiial  to  i>ost|ione  the  attacks  of  gout,  and 
to  prevent  the  ap]>earance  of  urates  in  the  urine.  The  great  advances 
of  practicid  chemistry  have  placetl  before  the  modem  physician  a 
large  number  of  alkaline  salts,  of  which  all  are  useful,  though  many 
of  them  differ  in  their  immediate  eflfecta. 

The  action  of  these  various  alkalies  does  not  simply  cousist  in 
their  power  of  neutralizing  acids.  While  it  is  true  tliat  the  carbo- 
nates and  bicarbomites  do  serve  to  antagonize  over-ac*id  conditions 
of  the  stomach  and  duodenum*  and  to  C4iuse  the  disappearance  of 
acidity  from  the  urine,  it  is  highly  probable  that  they  stimuliite  the 
secretion  of  the  gastro-iutestinal  glands,  together  with  the  pancreas 
ami  the  liver.  Claude  Bernard's  often-rei>eated  exj>eriment  upon  the 
3UCOUS  membrane  of  the  stiymach  of  a  dog  illustrates  tlie  great  iii- 
f crease  of  secretion  that  follows  the  intnnluction  of  a  little  Vichy 
water  into  the  stomach.  A  similar  effect  of  alkaline  waters  upon  the 
discharge  of  bile  through  a  canula  introtluced  into  the  common  bile 
diu't  lias  been  repeatecUy  observed.  The  tulministration  of  alkalies 
must,  therefore,  be  followed  by  an  increase  in  the  amount  and  activ- 
ity of  the  digestive  fluids,  and  by  irapmvement  in  the  functions  of 
absori)tion*  assimilation,  and  excretion.  Under  such  circiimstances 
the  general  nutrition  cannot  fail  to  be  improved.  Accordingly,  after 
a  prfilonged  course  of  medication  the  highly  acid  urine  that  is  char- 
acteristic of  the  arthritic  diathesis  l>ecomes  neutral  or  only  fi^^bly 
acid;  and  it  often  remains  in  this  condition  for  a  considerable  time 
aft^^r  the  treatment  baa  been  discontinued. 

The  actif»n  of  alkalies  in  the  blood  is  still  very  imperfectly  under- 
stood.    As  a  result  of  his  laboratory  experiments  Sir  William  lloberts 
I  declares  that  tlie  atldititm  of  alkaline  salts  to  a  solvent  meilium  at  the 
ftt^mjjerature  of  the  blood  does  not  miiterially  aiTect  the  solubility  of 
sodium  bi-urat4f%s.     He  says  (he.  rtf,,  p.  82) ;  "The  influence  of  a  salt 
Ldepentls  exclusively  on  the  nature  of  the  base,  and  has  no  reference 
I  to  the  acididous  radicle  with  which   the  base  is  combined.     Salts 
with  an  alkaline  reaction,  such  as  carbonates  and  phosphates,  do 
%aiiVtffvT  in  the  least  from  neutral-rea*Hing  salts,  such  as  chIorid*«s 
nd  suljihat^s.     The  salts  of  soilium  exercise  a  strong  deterrent  in- 
fluence (upon  solution),  and  the  deterrent  influence  increases  with  the 
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iiicreaaing  percentage  of  the  gaits  in  solution.     Salts  of  calcinm,  ma 
nesium,  and  aminonium  liave  ak(»  a  deterrent  eflfect  Imt  slighter  than 
that  of  Halts  of  godiuin.    Salts  of  potassium  have  no  effect  either  way. " 

These  laboratory  exi)eri moots,  however,  are  of  slight  value  in 
comparison  with  the  results  of  obser\"ation  at  the  bedside.  Haig 
and  many  others  have  shown  that  the  ingestion  of  alkalies  causes  an 
increased  discharge  of  urates  with  the  urine.  Ah  he  can  find  no 
evidence  that  the  ratio  of  formation  between  urea  and  nrie  acid  is 
ever  disturbed,  it  follows  that  the  increase  of  urinary  urates  is  due 
to  the  greater  capacity  of  the  blootl  for  soluble  urates,  which  by  the 
aid  of  alkalies  are  w^ashed  out  of  the  tissues  w  here  they  had  been 
previously  deposited.  How  this  process  is  effected  is  not  yet  ex- 
plained, for  the  experiments  of  Sir  William  Roljerts  have  made  it 
clear  that  the  mere  addition  of  alkaline  salts  to  a  solvent  me<linm 
does  not  increase  its  power  to  dissolve  the  bi-urate  of  sodium^the 
combination  in  which  uric  acid  exists  in  the  body.  Doubtless^  the 
chemical  processes  by  virtue  of  which  the  bi-urates  are  transformed 
into  quadri-uratos,  and  the  solidified  salts  are  again  rendered  soluble, 
and  vice  versa ^  are  far  mr»re  complicated  than  anything  that  we  have 
yet  seen  in  the  test-tulves  of  the  chemist.  It  has  been  suggested  that 
di-sodium  phosidiat*:^  (Na.HPO/)  is  the  agent  that  acta  as  a  solvent 
of  uric  a^^id  in  the  blood,  and  that  its  efficiency  is  maintained  by  the 
presence  of  alkalies  which  prevent  its  degradation  to  the  acid  so- 
dium fihosphate  iXaH  POj,  a  substance  that  is  i>owerless  as  a  uric- 
acid  solvent.  Ctaild  this  inference  fi\>m  laborati»ry  experiment  lye 
verified  upon  the  living  subject,  it  would  be  a  great  gain  to  science* 
The  relation  of  all  these  alkaline  substancos  to  excretion,  especially 
with  reference  to  the  elimination  of  the  poisonous  compounds  of  tl 
xanthin  group,  needs  additional  investigation. 

Considorablo  difference  of  oinoion  has  existed  with  regard  to  the" 
general  effect  of  treatment  with  alkalies.  Some  of  the  most  distin- 
guished teachers  have  condemned  the  extended  use  of  such  salta, 
claiming  that  they  destroy  the  red  corpuscles  of  the  blood,  and  prtj- 
duce  a  most  debilitating  effect  upon  the  system.  On  the  other 
side,  Charcot  and  his  pupils  declare  that  such  results  are  o(  the 
rarest  occurrence.  They  have  for  months  together  i^iven  to  their 
patients  as  mucli  ns  an  ounce  a  day  of  sodium  bicarbonate,  without 
tJie  slightest  ill-effect.  There  is,  however,  considerable  difference 
among  people  with  regard  U>  the  tolerance  of  such  compounds,  so 
that  it  is  always  necessary  to  study  the  idiosyncrasies  of  the  i>atient 
before  advancing  to  the  use  of  such  large  doses.  In  the  treatment  of 
gout  tin*  same  rule  holds  good  that  is  to  be  observed  in  the  medica- 
tion of  syphilis  with  mercm-y— do  not  administer  the  alkaline  salts 


MEDICINAL  TREATlfflNT. 


485 


in  mussive  quuutitiea  wbeii  there  are  old  age,  aDfemia,  and  atonic 
conditions  complicating  the  case*  To  the  young  and  vigorouB  patient 
thoHo  remedies  may  be  safely  given  to  the  extent  of  three  or  four 
drjiL'hma  a  day  ;  but  under  other  circumstances  they  must  be  wholly 
witlidra'WTi,  or  usetl  only  in  small  ciuautities. 

The  various  alkaline  salts  cannot  be  used  indiscriminately  in 
place  of  each  other*  The  compounds  of  potassium  are  much  more 
energetic  than  those  of  sodium,  and  are  therefore  less  easily  tolerated 
^by  the  organism.  They  do  not,  according  to  Sir  William  Koberts, 
tert  any  directly  solvent  influence  upon  uric  acid,  but  they  are  more 
powerfully  diuretic  than  the  corresponding  sodium  salts,  consecjuently 
they  aid  the  procass  of  elimination  through  the  kiilneys.  The  potas- 
sium salts  enter  into  comliination  with  the  red  blmxl  corpuscles,  and 
with  the  protoplasm  of  the  connective-tissue  and  muscular  elements. 
The>  modify  the  processes  of  nutrition  in  those  pai*tH,  and  may  even 
act  as  a  yK>ison  to  muscular  substance,  while  the  salts  of  sodium  are 
chiefly  found  in  the  plasma  of  the  circulating  fluids  by  which  they 
are  readily  tolerated. 

An  intei*esting  fact  reganling  the  salts  of  lithium  has  been  brought 
to  light  by  Haig  (//*c.  nV.,  p.  30).  Owing  to  the  easy  solubility 
of  uric  acid  in  solutions  of  lithia  and  its  salts,  it  has  been  ev*ery- 
where  taken  for  granted  that  lithia  waters  must  be  very  useful  as 
agents  for  the  removal  of  uric  acid  from  the  system.  Great  in- 
genuity has  l>een  accordingly  disi)layed  in  the  exploitation  of  min- 
eral springs  that  were  supi^osed  to  yield  the  precious  mineral.  But 
Haig,  in  the  course  of  his  experiments,  discovered  that  **  lithia  dimin- 
ished the  excretion  of  uric  acid/'  The  cause  of  the  paradoxiciil  fact 
is  set  forth  in  Rose's  "Chemical  Analysis"  (p.  15),  whei*e  it  is  stated 
that  lithia  taken  internally  is  of  no  use  as  a  solvent  of  uric  acid, 
l^ecause  it  "  forms  a  neiirly  insoluble  triple  phosphate  with  phosphate 
of  soda,  or  with  the  triple  phosphates  of  ammonia  and  soda,  salta 
generally  present  in  animal  fluids.*'  Whatever  value  may  therefore 
attach  to  lithium  salts  is  due  to  their  simple  diuretic  action,  and  to 
the  manner  in  which  they  drive  urates  out  of  the  blood  into  tlie  tis* 
sues,  rather  than  to  any  superior  solvent  j>ower  such  as  they  exhibit 
in  the  test-tul>e  of  a  laborat<jry  chemist. 

The  salta  of  magnesium  are  useful  evacuants  in  acute  gout,  but 
are  inferior  to  the  potassium  comi>ounds  in  the  treatment  of  the 
patient  during  the  intervals  between  the  atfaicks,  or  during  the  stage 
of  chronic  gout.  Esi^eeially  useful  are  the  potassium  salts  in  sub- 
mciite  cases  when  urates  liegin  t<^  accumulate  in  and  about  the  joints. 
They  should  then  be  administered  in  doses  of  thirty  to  fifty  grains  a 
day  of  (>otaj^ium  carbonate,  for  a  long  period  of  time.     Under  simi- 
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lar  circumstances  the  pliospliate  of  amraomuin  may  be  employed  wiih 
considerable  advantage.  It  m  actively  diuretic,  and  has  the  advant^i^ 
of  being  non-toxic  to  the  tissues.  Sir  Dyce  Duckworth  recommends 
its  use  in  c^ases  of  gouty  glycosuria  iu  doses  varying  from  ten  to 
forty  grains  a  day.  It  may  be  uned  in  hirger  quantities  with  safety, 
even  as  high  as  five  or  six  drachma  i>er  diem.  Sotiium  phosphate*  if 
chemically  pure,  is  a  useful  diuretic  solvent  of  the  urates,  and  in 
large  doses  is  pleasantly  aperient.  It  may  be  given  in  doses  of  ont* 
to  four  drachms  two  or  thi^ee  times  a  day,  according  to  its  effect  upon 
the  bowels.  Its  comparative  tasteless n ess  and  its  harmless  action 
render  it  a  valuable  salt  for  those  who  need  a  laxative  that  can  be 
tolerated  for  very  long  i>eriods  of  time.  It  is  especially  useful  in  tor- 
pid engoi'gement  of  the  liver,  and  may  be  advantageously  taken  in  a 
hot  solution  every  morning  before  breakfast. 

As  a  general  rule  it  may  l>e  asserted  that  the  salts  of  sodium  are 
safer  and  better  tolerated  tlian  the  other  alkaline  salts.  It  is,  how- 
ever, sometimes  advantageous  to  employ  the  diffei"ent  basic  com- 
pounds in  association,  somewhat  after  the  manner  of  their  occur- 
rence in  the  natural  mineral  waters.  Thus  Dr.  Alfred  Hinde,  of 
Chicago,  has  made  extensive  use  of  the  following  formula*  with  most 
happy  results  in  cases  of  headache,  indigestion,  constipation,  neu- 
ralgia* asthmatic  bronchitis,  etc.,  dependent  ujion  the  arthritic  diath- 
esie: 

^  Tr.  ciunssHP, 

Tr,  ealumbrr, 

8pt.  cljloroformi, 

8pt.  vini  rt'ct aajaa, 

Socl.  bicarb,  solut.  saturat J  ij. 

Sod,  sulph.  SDlut.  saturat,, 

Magties,  »u]p1i.  solut.  saturat. . , , ,  aa   S  vf, 

M.  Filter.  8ig,  Take  a  tablespoonful  in  a  glass  oi  waic-r.  half  an 
hour  before  each  meal. 

Iodide  of  potassium  is  of  little  value  during  the  acute  stage  of 
gout,  but  in  the  chronic  form  of  the  disease,  administered  for  a  long 
time  with  tonic  doses  of  quinine,  it  is  of  great  utility. 


SaliajUc  arid  Betnoic  Acuis, 

Sodium  salicylate  is  the  form  in  which  salicylic  acid  is  usnally 
exhibited.  Too  great  care  cannot  be  taken  to  pr<x*ure  a  |)ure  specimen 
of  the  dnig.  Many  of  the  failures  in  its  use  are  the  result  of  impuri- 
ties in  the  medicine,  as  well  as  of  tin»i*lity  in  its  administration. 
Inexperienced  physicians  who  give  small  doses  of  an  impure  prepara- 
tion have  very  little  idea  of  the  remedial  effects  that  can  lie  obtained 
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from  the  employment  in  sufficient  tiuantity  of  an  unadulterated  article. 
It  is  in  the  acute  sta^e  of  gout  that  it«  action  is  most  i'onBi»icuous» 
when  given  in  dosen  of  fifteen  to  twenty  g^iins  every  two  hours.  In 
hemicrania,  in  trigeminal  neuralgia,  gjintro-enteric  i>ain,  and  other 
forms  of  neuralgia  that  are  dependent  uiion  the  gouty  diathe«i8,  it  is 
one  of  the  moat  efficient  agents  for  the  relief  of  suffering.  It  is  mo«t 
efFectual  when  administered  in  connection  1*^th  the  mineral  acids. 
Thus  in  hernicrauui  the  patient  nhould  take  fifteen  to  twenty  dro[).s 
of  dilute  uitro-h>dr<3chhiric  acid  after  each  meal,  and  ten  grains  of 
sodium  salicylate  In^fore  meals.  In  tic  douloureux  the  sodium  salt 
may  be  adininistei^d  every  two  or  three  houi-s,  with  great  advan- 
tage in  plethoric  aises.  But  in  atomic  and  chrouic  cases  colchicum 
and  other  hepatic  e^^acuants  vnW  prolmbly  be  needed  in  addition  to 
the  alkaline  salt  Haig  lias  also  called  attention  to  the  fact  tlmt  it 
is  only  in  typical  cases  of  gout  and  rheumatism  that  the  salicylateji 
are  Ijeneficial,  In  gonorrho^al  nod  traumatic  affections  of  the  joint« 
they  are  useless,  a]^parently  because  in  such  cases  there  is  no  surplus 
of  urates  U*  l>e  evacuated. 

The  well-known  action  of  benzoic  acid^  by  which  it  enters  into 
various  combiuations  within  the  tissues,  and  is  finally  eliminated  an 
soluble  hippuric  acid  in  the  urine,  has  led  to  its  theraj)eutic4il  exhi- 
liiticm  in  arthritic  conditions.  Contained  in  vegetable  food  it  is  the 
active  agent  by  reason  of  which  the  gramiuiverous  mammalia  always 
excrete  hipf^uric  tu'id  instead  of  uric  acid.  The  alkaline  hippurates 
are  very  soluble,  while  the  urates  are  ciuite  the  contrary.  Tpon  the 
liasis  of  these  olisenations,  lienzoic  acid  and  Oh  sinlium  ami  ammo- 
nium salts  have  been  employ etl  with  considerable  auccess  as  elim- 
iuauts  of  uric  acid.  These  pre|>arations  may  l^y  given  in  d<isf^rt  of  ten 
to  twenty  grains  every  tliree  or  four  hours.  Tliey  are  easily  tolerated 
by  the  alimentary  canal  and  by  the  urinary  passJiges.  They  are 
especially  useful  in  catarrhal  conditions  of  the  bladder,  and  when 
there  exist*  a  tendency  to  offensive  decomiwisition  of  the  urine  in  the 
veflical  cavity.  Hence  their  utility  in  caaes  of  seiule  gout,  in  which 
such  complications  are  not  infre^iuent. 

Mineral  Acids. 

Tbe  action  of  the  mineral  acids,  in  disordered  conditions  depend- 
ent ujM^n  the  arthritic  diathesis,  is  quite  im  pnmouncHxl  as  that  of  the 
alkaline  salt^t*  They  often  give  great  relief  to  many  nen'ous  svTup- 
t^jms  that  arise  under  such  circumstances,  but  their  mmle  of  action  is 
the  reverse  of  that  which  is  charat^teristic  of  the  alkalies.  They 
tend  to  increase  the  acidity  of  the  hloo^l.  and  thus  to  drive  thenitrog* 
e&ous  excreta  into  the  tissues  where  the  poisonous  effects  of  the 
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xantliiii  compouiids  are  less  conspieuous.  Id  this  WBj  gtieat  tempo* 
rary  relief  from  nervous  symptoms  may  be  procured.  But  Qnleiss 
cunitive  measures  in  the  way  of  proper  arrangement  of  the  diet  and 
habits  of  life  are  also  employed,  the  period  of  relief  will  be  followed 
by  an  inci-eased  severity  of  the  original  symptoms  when  the  super- 
saturated tissues  again  discharge  their  morbid  contents  into  the  cur- 
rent of  the  circulation.  The  best  results  of  the  employment  of  min- 
eral acids  are  appai^ent  in  the  example  above  given  of  their  utiUty  in 
the  treatment  of  hemicrania.  Administered  alone^  they  clear  the 
blood  of  nitrogenous  toxins,  but  do  not  sufficients  eliminate  them 
from  the  Ixxly.  This  is  accomplishe*!  by  the  ctmcuiTent  exhibition 
of  sodium  salicylate,  which  eliminates,  and  also  exercises  a  direilly 
anotlyne  influence  uiM^n  the  sensory  apparatus.  In  cataiThal  stiites 
of  the  gaHtro-enteric  mucous  membrane  the  mineral  acids  are  e<inxilly 
beneficiai  By  their  remedial  influence  upon  the  catarrhal  inilamma- 
tion,  they  diminish  the  over-acidity  of  the  blood  that  dei^ends  up<:m 
the  adjacent  inllaramation,  and  thus  they  favor  the  elimination  of 
nitrogenous  refuse  thrcmgh  the  increased  capacity  of  the  circulating 
fluids  for  the  solution  and  transportation  of  such  excreta  to  their 
place  of  final  elimination  in  the  kidneys.  While  this  process  in 
going  on,  the  administration  of  ten*  or  fifteen-gniin  doses  of  sodium 
Balicylaie  every  four  hours  will  often  give  the  greatest  relief  in  those 
I  cases  of  gastralgia  and  enteralgia  that  so  frecpiently  tc»rment  the 
I  arthritically  predisposed  subject.  The  action  of  acids  upon  the  liver 
*  is  also  of  the  greatest  importance  in  this  connection.  The  etimina- 
tive  effect  of  nitro-hydnx'hloric  acid  is  well  knoim,  and  it  is  in  this 
way  that  much  of  its  l>eneficial  action  is  prcKluoed. 

Pia'gativts, 

The  employment  of  purgatives  in  the  treatment  of  gouty  con- 
ditions must  be  conducted  with  moderation  and  precaution.  Chola- 
gognea  and  cjithartics  are  for  the  most  part  boneticial  only  so  far  as 
they  promote  good  digestion  and  obviate  hepatic  congestion.  For 
this  reason  it  is  unwise  to  have  recourse  to  violent  purgation  as  a 
means  of  clearing  the  system  of  toxic  substances.  Gentle  and 
stimulating  laxatives  are  profendd©  to  any  powerful  cathartic  drug. 
Rhubarb,  aloes  or  aloin,  euonymin,  podophyllin  in  smiill  doaea, 
guaiacum,  sulphur,  and  magnesia  are  the  favorite  laxatives.  In 
mi^ny  instances,  where  tlie  liver  is  engorged,  and  the  hemorrhoidal 
veimi  are  over-distendeti  a  few  doses  of  calomel  or  blue-pill  ar©  very 
Vieneficial.  The  following  prescription  is  often  of  great  value  in 
auch  cases: 
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9  Pil.  hydrarg,  mass., 

Ext.  colocyutlj,  comp., 

Ext,  colehici  acet,, 

Ext  hyoscyami. , M  gr.  t1, 

M.  Oiv.  in  pil.  No.  vi.  Sig.  Take  one  pill  ereiy  four  hours  till  the 
bowels  are  suffidently  moved. 

The  old-fashioned  *  black  draught"  also  renders  excellent  service 
in  miiny  of  these  cases. 

Wheii  acid  d yspepieia  is  tixaublesome,  much  relief  may  be  obtained 
from  the  various  prei>arations  of  magnesia,  or  from  the  liicarbonate 
of  sodium.  The  onlinary  neutralising  cordial  and  the  mistum 
rhei  et  sodie  are  valuable  laxatives  in  such  c^ses.  In  mild  forms  of 
gastro-intestinal  catarrh,  with  constipation  and  a  tendency  to  dull 
headaches^  great  l>enefit  may  often  accrue  from  the  protracted  use  of 
sulphur  and  bitartrate  of  potassium,  in  small  doses  combinexl  in  a 
solulile  tablet.  One  or  two  such  tablets  after  e.ach  meal  will  be 
found  very  useful  in  olistinate  cases  of  constipation. 

Poilophyllin,  colocynth,  colchicum,  and  all  of  the  more  energetic 
cholagogue  catliartics  should  l>e  used  in  small  and  laxative  doee^*  It 
was  probably  a  neglect  of  this  precaution  that  led  Sydenham  to  con- 
demn the  use  of  cathai*tics  in  gouty  conditions  of  the  l>od> ^  There 
cjin  1m?  no  doubt  that  their  abuse  tends  to  the  production  of  debility, 
and  to  the  degradation  of  acute  forms  of  gout  into  the  chronic  and 
atonic  varieties  of  the  disease.  \^Tienever  it  is  desirable  to  obtain 
a  laxative  effect  together  with  gentle  stimulation  of  the  cutaneous 
circidation,  guaiacum  will  l^e  found  beneficial.  It  may  be  given  in 
doses  of  five  grains  mth  a  scruple  of  potassium  bicarlionat©  in  half 
a  tumbler  of  lemonade.  This  forms  a  pleasant  effervescent  draught 
that  disguises  tlie  taste  of  the  powder  in  a  very  satisfactory  manner. 
Repeated  every  four  hours  tliis  prest*ription  is  very  effectual  in  gouty 
tonsillitis,  and  in  cases  of  myalgia  and  "muscular  rheumatism** 
which  are  so  often  of  gouty  origin. 


Minerai  Wnten, 

The  employment  of  mineral  waters  in  the  treatment  of  arthritic 
states  of  the  Ixxly  is  very  extensively  practiseib  But  it  is  often 
difficult  to  estimate  the  exact  value  of  this  method  because  so  many 
elements  enter  intc*  the  result.  When  the  weary^  man  of  letters  and 
the  tircMl  official  find  rest  and  freedom  from  care  in  a  pleasant  moun- 
ttiin  retreat  far  from  the  maelstrom  of  modern  civilixation,  great  credit 
must  l>e  givi»n  to  the  change  of  scene  and  to  the  relief  from  routine 
and  intellectual  fatigue.  Wheji  the  over-fetl  ilenizen  of  the  damp  and 
gloomy  sea-coast  inhales  the  pure,  dry  air  of  the  continental  interior. 
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mucli  of  the  benefit  that  lie  experiences  must  be  ascribed  to  this 
whulesome  tranaformation  of  his  enrironment.  Alter  all  these  factum 
have  beeu  tjiken  into  accoimt  there  remains,  however,  a  certain  resi- 
duum of  advantii^e  that  must  fairly  be  attributed  to  the  effect  of  cer- 
tain mineral  watt^rs  that  have  been  pronounced,  after  loug  experience, 
to  l>e  particularly  remedial  in  the  treat loeiit  of  aiihritic  eonditinns. 

During  the  crises  of  acute  gout  the  use  of  mineral  waters  is  in- 
effectual—it jnay  lie  actually  injurious.  Large  draughts  of  ordiufuy 
water  are  hurtful  iu  acute  indigestion ;  and  disorder  of  the  stomach 
is  one  of  the  most  prominent  symyitoms  in  these  crises.  If  miueral 
waters  of  any  kind  are  to  be  prescribed  during  this  stage  of  the  dis- 
ease, they  sliould  lielong  to  the  alkaline  groui>,  of  wliich  the  Vichy 
waters  form  the  type.  These  contaiu  alM>ut  fme  drachm  of  sodium 
bicarbonate  to  the  *[uaii;,  and  are  to  Ije  drank  wliile  warm  at  their  natu- 
ral temperature.  But  for  the  vigijrrnis,  though  chronic,  sufferer  from 
subacute  forms  of  arthritism,  for  the  great  eater  and  drinker  with 
liei>atic  engorgement,  catan^hal  gastm-duodenitis,  dyspepsia,  somno- 
lence, and  geueral  ]>lethora,  the  stronger  waters  of  the  Karlsbad  type 
are  to  be  preferred.  These  c<mtain  sodium  sidphate,  and  are  quite 
hxxative,  hence  their  l>eneticial  effects  upon  the  congestive  states  and 
catarrhal  conditions  by  which  these  patients  are  disabled,  "Wlien 
there  exists  a  tendency  to  diabetes  or  to  gravel,  waters  that  contain 
very  little  mineral  matter  are  most  useful.  Of  these  tlie  waters  of  : 
Coutrexeville  iu  France,  of  the  Poland  sjiring  in  Maine,  and  of  Wau- 
kesha  in  Wisconsin,  are  typical.  When  the  joints  have  become 
stiffened  by  rei>eated  inUammatinn  and  earthy  deposits,  hot  baths 
are  most  useful.  Of  these  the  numerous  hot  springs  in  different  part^ 
of  the  wcirld  are  all  effieac^ious  when  there  exist  no  cardiac  nor  j>ul- 
monary  complications  to  contra- indicate  their  use.  But,  since  the  ap- 
l)lication  of  moist  heat  is  the  i*rincipal  agent  iu  this  mwle  of  treat- 
ment, nearly  equal  effects  can  be  obtained  from  daily  tnVi-baths, 
accompanied  by  active  massage  at  home.  WTien  the  cutaneous  sur- 
faces are  affected  by  chronic  eniptions  of  arthritic  origin,  hot  sulphur 
l>aths  are  to  be  recommended.  Chal\'beate  springs  are  seldom  of  ser- 
vice in  gout.  Iron  is  one  of  the  agents  that  cause  accumulation  of 
urates  in  the  tissues,  hence  its  action  is  favorable  only  after  a  long 
course  of  eliminative  treatment. 

Having  thus  briefly  outlined  the  general  rules  for  the  employment 
of  mineral  waters  it  will  l>e  useful  to  consider  at  greater  length  the 
special  indications  for  their  exhibititm.  It  is  ivell  known  that  pure 
table  water  is  diuretic  and  to  a  certain  extent  laxative.  In  cases  that 
are  characterized  hy  the  formation  of  gravel  and  l)y  the  accumulation 
of  uric-acid  sand  in  the  pelvis  of  the  kidney,  great  benefit  is  often  de- , 
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rived  from  a  sort  of  **  flushiDg  process"  witL  i>otable  waters  tUat  contain 
very  little  mineral  matter.  Of  this  description  are  the  waters  of 
Wildliad  in  Genuany,  Couti"exeville»  Evian,  aud  Vittel  in  France, 
Bath  in  Eii^^laud,  and  the  Poluud  and  ^Nauke^ha  springs  in  the 
United  States.  These  waters  are  ©speciaUy  valuable  in  cases  of 
nljesity,  arthritic  dial>etes,  and  dysi>epsia  with  sluggish  kidneys  tuid 
scanty^  highly  acid  urine.  They  stimulate  all  the  excretory  functions, 
and  are  easily  tolerated  by  the  mucous  membranes  of  the  alimentary 
canal.  After  a  course  of  Pnhind  spring  water,  an  astonishing  quan- 
tity of  uric-acid  sand  is  sometimes  evacuated,  with  great  and  per- 
sistent relief  from  the  lumbar  pain  that  bad  previously  harassed  the 
patient. 

For  young  and  vigorous  subjects  the  thenno-alkaline  waters  are 
to  be  preferred.  Of  these  the  world-old  Yichy  water  is  the  typical 
example.  Waters  of  this  class  are  powerfully  alkaline,  being  charged 
with  soiliura  bicarbonate  and  carbonic  acid  giis.  They  contain  very 
little  chlorine,  and  the  salts  of  potassium,  magnesium^  and  calcinm 
are  present  in  comparatively  small  quantity.  Undf*r  their  influence 
all  the  fumrtions  of  the  bi>dy  are  Htimulat<Ml,  and  the  urine  losing 
its  acidity  is  copiously  voided.  It  is  said  that  while  one  is  drinking 
these  watere  an  acute  attack  of  gout  may  be  induced  through  their  in- 
fluence. Probably,  however,  this  is  largely  due  U)  the  fact  that  the 
Vichy  Springs  are  visited  by  numerous  patients  who  have  poBt{)oned 
medication  until  it  is  too  late  to  avert  a  threatened  crisis.  Biit  it  is 
certjiin  that  these  waters  cannot  he  taken  in  largo  drauglits.  By 
reason  of  their  elevated  temperature  and  compoRition,  they  must  b© 
taken  in  motleration,  especially  at  the  beginning  of  a  treatment.  It 
is  Ijelieved  by  those  who  are  exi>erienced  in  their  use  that  without 
such  precautions  articular  symptoms  may  be  diverted  to  the  internal 
viscera.  As  a  general  rule,  it  is  therefore  advisable  to  ailminister  tlie 
waters  during  the  intervals  beti»^een  the  attacks  of  gout.  Thus  em- 
ployed the  crises  may  l>e  rendered  less  severe  and  less  frequent — the 
gastro-enteric  catarrh  that  exists  in  tlie  majority  of  arthritic  subj*>ct8 
is  cured,  and  the  general  healtli  is  tlius  greatly  improved..  Such 
com  plications  as  obesity,  arthritic  dial>etes,  and  lithiasis  are  wonder- 
fully relieved  liy  the  use  of  the  waters.  Sometimes,  after  a  course  of 
treatment  at  Yichy  it  is  advanttigeous  to  t^ike  a  sup]>lt*mentary  course 
at  Vals»  where  the  water  contains  chlorides  in  association  with  sodium 
biciirbonate.  The  waters  of  Royat.  containing  iron  and  arsenic,  as 
well  iis  alkaline  saline  constituents,  are  p**pe<ially  usi*ful  in  the  cuta- 
neous disortlers  and  mucous  inflammations  of  the  pulmonary  and  gas- 
tm-int«*stinal  tracts.  The  springs  at  Neris  and  La  Malou  are  to  b© 
preferred  for  feeble  and  nervous  invalids  who  cannot  tolerate  Uia 
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stronger  waters.  In  Grermany  the  aprings  at  Ems  and  Fachingen  are 
to  be  recommended  for  similar  mucous  aflFections.  In  the  United 
States  there  are  few  |>iirely  alkaline  waters,  and  they  do  not  begin 
to  e<inal  the  strength  of  the  Vichy  watera.  The  Bhulon  springs  in 
Alabama;  the  Congress  and  tJie  Seltzer  springs  in  Calif omia;  the 
St.  Louis  spring  in  Michigan ;  and  the  Sheldon  springs  in  Vermont, 
are  among  the  l>est-known  sources  of  the  class. 

For  patients  of  a  plethoric  habit  who  suflfer  with  hepatic  conges- 
tion and  constipation,  waters  of  a  laxative  character  are  desirable. 
These  are  furnished  by  springs  which  contain  scKlium  chloride  and 
sodium  and  magnesium  sulphate.  Karlsbad  affords  the  type  of  this 
class  of  waters.  By  reason  of  their  laxative  character  they  are  less 
likely  than  the  Vichy  wat<^r  to  produce  visceral  cougestion.  They 
should  not  be  drank  during  the  crises  of  acute  gout ;  and  they  are  not 
adaptiid  to  the  wants  of  the  annemic  anil  asthenic  victims  of  chronic 
aithritisni.  But  for  recent  cases  of  a  plethoric  character  they  may 
be  prescribed  during  the  intervals  with  great  advantage.  The  waters 
of  Kissingen^  Marienbadt  Homburg,  Piillna,  Frietlrichshall,  Kacoczy, 
AViesbaden,  aud  Baden-Baden  represent  this  class  in  central  Europe, 
The  Rubinat  water  from  Spain  is  an  excellent  purgative.  In  France, 
the  waters  of  Chatel-Guyon  are  highly  recommended  for  the  more 
vigorous  patients,  while  for  those  who  are  debilitated  the  s]>rings 
of  Saiut-^Nectaire  and  of  Brides  are  preferable.  In  Americii  the 
Canadian  8i»rings  at  St.  Catherine's  and  at  C'aledonia,  the  wells  at 
St.  Clair,  at  Mtmiit  Clemens,  and  other  places  in  Michigan,  the  Sara- 
toga springs  in  New  York,  and  the  Crab  Orchard  springs  in  Ken-  * 
tucky,  are  among  the  most  valuable  representatives  of  the  saline 
group.  In  Great  Britain  the  waters  of  Harrowgate,  Leamington, 
Cheltenham,  and  Llandrindod  are  similarly  usefuL  The  mineral 
waters  above  mentioned  produce  very  little  effect  upon  old  nratic 
concretions  about  the  joints. 

For  chronic  forms  of  gout  with  articular  deformity  thermal  waters 
are  most  usefuh  These  vary  considerably  in  the  composition  of 
their  mineral  ingredients.  Some  of  them,  like  the  waters  of  Tephtz^ 
Plombieres,  Buxton,  Bath,  and  the  Arkansas  Hot  Springs,  contain 
very  little  earthy  or  saline  matter;  while  the  Wiesbaden  springs, 
the  Glenwo«id  springs  in  Colorado,  and  the  Hot  Springs  in  South 
Dakota  are  rich  in  chlorides  and  other  salts.  The  thermal  waters 
of  Plombieres,  Bourbonne,  Balamc,  and  BonrlKm-rArchambault  in 
France  are  highly  esteemed  for  their  resolvent  power.  Many  of  the 
thermal  springs  contain  sulphuretted  hytlrogen,  and  this  adds  to 
their  value  when  employed  in  the  form  of  hot  baths.  Tlie  patient 
should  be  subjected  to  massage  while  in  the  bath,  and  the  affected 
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joints  should  be  gently  rubbed  and  flexed,  to  promote  resolution  of 
the  uratic  dept^its.  But  this  active  form  ot  treatment  is  always 
contra-indicated  in  cases  of  cardiac  or  arterial  or  intracranial  dis- 


The  mineral  springs  within  the  area  of  the  United  States  are  very 
numerous^  and  scjine  of  them  possess  considerable  value  in  the  treat- 
ment nf  gout  and  the  allied  affections.  A  convenient  classification 
of  their  characteristics  and  teiTitorial  location  is  furnished  by  Beau- 
mont Smtdl  ("  Reference  Handbook  of  the  Meilical  Sciences,*'  Vol*  IV., 
p.  f)94).  Accordinitj  to  this  author,  the  waters  that  are  **  found  iu  the 
western  mount^iinous  district,  wliich  extends  from  the  Pacific  coast 
alinnst  to  the  Mississip])!  Ktver,  are  chiefly  alkaline  springs  contain- 
ing a  few  grains  of  the  purgative  salines,  generally  of  a  high  temper- 
ature and  strongly  sulphurated.  Thermal  salines,  with  and  without 
sulphuretted  hydrogen,  also  occur,  such  as  the  Utah  ivnd  Calistoga 
springs.  In  the  East  the  highly  carlx>nated  and  alkaline-saline 
springs  are  the  most  common.  The  only  thermal  springs  are  in 
Virginia  and  the  South.  These  are  only  slightly  sulphurated  and 
aUnost  imi)erccptibly  alkahne.  In  the  great  paleozoic  l»asin,  whieJi 
formed  the  bed  of  the  early  sea,  we  naturally  find  the  waters  rich  in 
salines.  Those  containing  chlorides  are  to  be  found  everywhere, 
but  such  as  contain  the  purgative  sul  plinths  are  chiefly  confinetl  to 
certain  tlistricts,  as  in  Kentucky,  Michigan,  and  western  New  York. 
In  these  the  active  salt  is  sulphate  of  magnesium.  In  this  they 
differ  from  the  purgative  waters  of  the  West,  which  owe  their  prop- 
erties to  suljihate  of  s<xla."  In  Canada  the  springs  are  "chiefly 
saline  and  alkaline-saline;  a  large  proportion  are  ferrated  and  sul- 
phunited.'* 

Tbeatment  of  Acute  Gout. 

Hai-ing  thus  passed  in  review  the  most  important  of  the  elements 
in  the  treatment  of  gout — important  because  they  relate  to  the  dailj 
life  and  habits  of  the  arthritic  subject^it  remains  to  consider  the 
meafinres  that  are  necessary  in  the  management  of  the  acute  crises 
which  constitute  the  most  conspicuous  feature  of  the  arthritic  diath- 
esis. O  J  unions  regarding  the  treatment  of  the  attacks  have  greatly 
varied  during  the  course  of  time.  Celsus  and  Galen  advised  copious 
Mood-Ietting,  while  Sydenham  and  Cullen  advocated  an  expectant 
methcni  Some  have  reganled  acute  gout  as  a  disease  to  Ije  com- 
bated and  suppressed  by  al>ortive  treatment:  others  regard  it  as  a 
beneficial  crisis  that  should  be  permitted  to  rmi  it»  own  course. 
Mnderri  practice  iticlines  toward  the  adoption  of  a  roediiim  oomM 
that  shall  aid  and  8upp*>rt  the  l>ody  during  the  critical  evaciiations 


>Wt  LYMAN— GOUT. 

that  constitute  the  attack,  aod  that  shall  serve  to  mitigate  the  suffer- 
ings of  tlie  patient  so  far  as  that  can  be  accomplished  without  inter- 
fering with  the  natural  coiu-se  of  events. 

In  a  majority  of  cases  the  syuaptoms  are  not  marked  by  a  degree 
of  intensity  sufficient  to  reciuire  active  intervention  on  the  part  of  the 
physician.  The  patient  should  be  kejit  in  bed  durini;  the  attack  and 
the  diet  should  be  restricted  so  long  as  a  febrile  movement  exists. 
Copious  draughts  of  pure  water  should  bo  encouraged  in  order  to 
fpiench  thirst  and  to  promote  the  action  of  the  skin  and  kidneys. 
Our  forefathei*3  under  such  circumstances  were  great  admirers  of 
herb-tea.  In  mc  ^dem  times  such  inert  beverages  as  Poland  water, 
Buffalo  lithia  water,  and  the  simple  aerated  waters  have  acfinirecl 
for  themselves  the  reputiition  that  was  formerly'  connected  with  liarloy 
water  and  other  harmless  infusions.  The  various  granular  efferves- 
cent salts  of  lithium,  potassium,  and  sodium  may  be  also  given  with 
good  result  in  the  way  of  iniTeasing  the  flow  of  urine  and  thus  aiding 
the  natural  ehminative  processes.  Active  purgation  is  unnecessary 
in  these  cases.  In  the  course  of  a  week  the  tongue  cleans,  the  appe- 
tite returns,  pain  subsides,  and  convalescence  begins  without  the  em« 
ployment  of  active  measures. 

But.  when  the  crisis  is  violent  and  painful,  it  becomes  needful  to 
moderate  its  severity*  If  the  heart  and  kidneys  are  yet  intact,  con- 
sitlerable  latitude  is  permissiVjle  in  the  exhibition  of  reraetlies.  If, 
however,  these  important  organs  are  materially  injured  by  disease — 
if  the  pulse  be  weak  and  irregular,  and  if  there  be  alljumin  in  the 
urine  great  caution  is  necessary,  and  the  treatment  should  l)e  [)rin- 
cipally  devoted  to  the  application  of  local  remedies  to  the  affected 
Joints.  WTien  the  patient  is  yoimg  and  vigorous,  he  shoulil  l)e  kepi 
in  the  recumbent  position^  with  the  inflamed  joint  npt*u  a  well-ad- 
justed cushicm  by  whif*h  tho  limb  can  be  support^'d  a  little  alx^ve  the 
level  of  the  body.  The  ai^iilication  of  leeches  is  no  lunger  practised, 
since  it  has  been  shown  to  l>e  either  without  effect  or  positively  in- 
jurious. But  mucli  relief  from  paiu  can  oft^>u  be  procured  by  the 
usQ  of  hot  fomonbitions— hot  whiskey  antl  water  applied  on  fllan- 
nelfl  covered  ^nth  thin  rubber  cloth  or  oiled  silk.  In  tJie  same 
way  may  be  applied  the  timedionored  lotion  of  lead  water  and 
tincture  of  opium.  Sir  Dyce  Duckworth  praises  the  following  com- 
binations: 


IJ  Lio.  bellmlonna? f  1  iij- 

Morphlnic  hydrochlomt. ....._,...,,. JfT   x. 

M.  ct  ft,  huJmeut.     Sip.  A  tcnspjotiful  to  his  inix<*<i  with  n  t«hli*«iKifni 

ful  of  hot  water  and  ftpfjlied  oo  lint  uudcr  oSl«sd  rilk  every  four 

hours. 
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^  Atropina'  ,gT.  Hj. 

Morphina'  hydrtKhlunU. .................  .  .gr,  x v. 

Acidi  okid f  3  i. 

SoIto  et  ft.  liDfnaent,  8ig.  To  be  painted  owt  tliti  painful  joint 
with  n  large  camel's  hatr  brvisb,  and  carded  coltoo  to  Im  »up4?r- 
imposed  And  retained  with  a  bandage. 

Three  parts  of  menthol  and  two  of  camphor  may  be  rnblied  up 
together  to  form  an  anodyne  aiiplication,  or  3  ss.  of  menth< :>1  may  lx> 
disHolved  in  f  3  vi.  of  spirit  of  chloroform  for  a  lotion. 

Four  grains  of  cocaine  may  \ye  dissolved  at  a  ^^i^tle  heat  in  z  B**-  ^f 
oil  of  sweet  almnnd«,  or  of  oleic  acid»  to  form  an  anod^'ne  liniment. 
Internal  medieation  in  this  class  of  patients  should  l>egin  with  the 
administration  of  a  mercurial  cathartic — either  a  few  j^uins  of  calomel 
followed  bj  a  glass  of  effervescent  citrate  of  magnesia,  or 

^  Pil.  bjdmrg.  tnaw. , 

Ext.  colocjutti.  corop., 

Ext.  colcliici  acet. . 

Ext.  hyoBcjanii . . 
M.  Dlv.  in  pfl.  No.  vi.    Sig. 
bowels  arc  moved. 


Mgr.  t1. 

Take  one  pOl  every  three  hours  until  the 


For  the  relief  of  pain,  the  local  use  of  anodynes,  as  above  de- 
scribed, is  usually  sufficient*  Hypodermic  injections  of  morphine 
have  been  made  occasionally  in  the  vicinity  of  a  painful  joint,  but  the 
practice  is  attended  with  some  danger  of  metastasis,  followed  by  the 
development  of  the  symptoms  of  retrocedent  gout.  There  can  be^ 
however,  no  objec^tion  to  the  moderate  use  of  small  doses  of  morx>hine 
— the  thirtieth  of  a  grain  ^very  hour  for  example.  These  minute  and 
frequently  repeated  doses  relieve  nausea^  allay  irritation,  promote 
perspiration,  and  exert  tm  appreciably  anodyne  effect.  Wlien  con- 
siderable fever  is  manifested,  a  drop  of  tlie  tincture  of  aconite  may 
l)e  also  given  with  each  jMirtion  of  tlie  morphine.  But  such  meilica- 
tion  is  only  adapted  to  crises  ol  moderate  severity ;  it  would  a%ail  but 
little  in  the  st^jrmy  crises  that  sometimes  occur. 

A  few  years  ago,  when  anti-themial  meilication  was  in  vogue, 
large  doses  of  sulphate  t»f  quinine  were  often  used  as  a  febrifuge  dtir- 
ing  the  feverish  stage  of  the  attack*  This  m<Kle  of  treatment  lias  now 
l>ecome  almost  obsolete,  and  has  l>een  sujiersiHled  in  the  majority  of 
cases  by  the  exhibition  of  sodium  salicylaU*.  The  conditions  of 
success  in  the  employment  of  this  drug  ai-e  dependent  uf)on  the  chem- 
ical purity  of  the  remedy  and  the  efficiency  of  its  administration. 
The  impure  salt  is  often  very  irrititting  to  the  stomat^h,  and  may 
produce  cerebral  symptoms  that  are  indistinguishable  from  those  of 
delirium  tremens.     If  given  in  insufficient  doses  no  appreiuable  n>sult 
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is  apparent,  and  the  remedy  is  aceordiagly  discredited.  But  when 
employed  as  it  is  in  acute  rheumatism,  in  doses  of  ten  grains  every 
two  hours,  great  relief  is  soon  experienced.  Under  its  influence  pain 
and  fever  are  reduced,  perspiration  increanes,  and  the  tlow  of  urine 
l>ecomes  profuse.  The  discharge  of  urates  is  augmented »  and  tlie 
tissues  are  relieved  of  this  cause  of  irrifcati<in.  When  this  result  has 
been  attained,  tlie  frequency  of  adminisl ration  may  l>e  reduced,  but 
it  is  well  to  continue  the  remedy  for  ten  days  or  two  weeks,  in  doses 
of  ten  grains,  three  or  four  times  a  da\'.  When  tlie  stoniiich  is  intol- 
erant of  the  powdered  salicylate  or  its  solution,  it  will  often  endure 
the  medicine  in  the  form  of  tablets  which  dissolve  slowly  and  i^reseut 
the  drug  more  gradually  to  tlie  mucous  mem1>rane,  Lj  advanced 
cases  of  gout,  with  diseased  heart  and  kidneys,  the  drug  canuot  \ye 
given  as  liberally  as  in  the  case  of  a  youug  and  vigorous  subject. 

The  remedy  that  most  nearly  approaches  the  rank  of  a  specific  for 
gout  is  colchicuin.  This  substance  is  a  drastic  i)urgative  that  acts 
powerfully  Upon  the  nervous  system,  and  tends  to  produce  a  st^te  of 
collapse  like  that  of  cholera,  if  given  in  considerable  duses*  In  all 
this  there  is  nothing  to  suggest  its  s|)ecial  qualities  fnr  the  relief  of 
gout.  Known  to  the  ancients,  it  has  mainttiined  its  reputiition  for 
thousandB  of  years,  It«  effects  are  most  conspicuouHly  manifested  in 
the  joints  that  are  the  seat  of  acute  inflamniation.  Under  its  influence 
pain  and  swelling  rajudly  suljsitle,  and  in  a  few  hours  the  affected 
part  resumes  its  ordinary  appearance.  The  English  physicians 
advise  delay  in  the  exhilution  of  the  remedy  until  the  local  symptoms 
are  fully  matiifcst  in  the  joint  that  is  the  seat  of  the  attjick.  Then 
the  drug  should  be  given,  in  the  form  of  either  the  wine  or  tincture 
of  the  root  or  of  the  seeds.  The  tincture  of  the  seeds  is  stronger 
than  that  of  the  root,  and  is  the  prei>aration  usually  employed  1\t 
Amerit^rin  physicians,  though  the  wine  of  the  seeds  is  with  many 
a  favorite  preparation.  The  remedy  shcudd  be  given  in  diminishing 
doses — from  30  to  45  minims  at  night,  and  half  that  quantity  in  the 
morning.  As  the  severity  of  the  symptoms  is  reduced,  these  doses 
may  be  coiTcspondingly  lowered,  but  it  is  well  to  give  small  doses  of 
the  medicine  for  w^eeks  and  months  together  during  i^eriods  of  pro- 
tract^'d  and  imperfect  convalescence.  Sir  Dyco  Duckworth  praiseSj 
the  HtiHstm  eolchtci  of  St.  Bartholomew^' s  Hosi>ital  Pharmacopoeia: 

B  Magnesii  carbooat gr.  x, 

Tiuct,  sem.  eolchici , , ,   th  xit. 

Aq,  meuth.  vidd , ...  .ad  f  J  i. 


This  may  be  given  night  and  morning  as  required. 

The  beneficial  efl'ect  of  colchicum  is  not  due  to  its  purgative  energy, 
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^and  Sir  A.  Garnxl  Ims  sliown  that  it  does  uot  augment  the  discharge 
of  urea  or  the  orates*  Rutherford  has  Rhown  that  the  drug  is  a  most 
potent  cholagogTie — ^prolmbl^v  one  of  the  moat  energetic  in  existence. 
By  its  action  upon  the  liver  it  aecomptishea  an  amount  of  elimination 
that  can  be  produced  in  no  other  waj.  It  probably  also  exerte  a 
sj^ecific  influence  upon  the  nenouB  system  by  which  the  processes  of 
inflammation  ai-e  corrected.  For  these  reasons  colchicum,  in  some 
form,  may  be  found  in  the  majority  of  the  ciuack  nostrums  that  are 
so  commonly  employed  l>y  the  pul)lic.  But  iu  this  unquestioualde 
energy  lies  the  danger  that  accrues  from  its  indiscriminate  use.  It 
is  adrisable  to  avoid  all  drastic  purgation,  hence  it  is  well  in  eases 
that  present  any  api>earance  of  debility  to  begin  the  treatment  mth 
motlerate  doses.  In  certain  crises  there  is  an  unusual  suscei)tibility  to 
the  poisonous  efl'ects  of  the  drug,  and  it  is  not  impossible  that  some 
of  the  examples  of  so-c4illed  retrocedent  gout  witli  choleriform  symjj- 
toms  have  l>een  really  instances  of  colchicum  poisoning.  The  active 
principle  of  the  plant,  colchicine,  has  been  sometimes  employed  as  A 
substitute  for  the  ordinary  officinal  preparations;  but  the  intense 
energy  of  this  substance  renders  its  extensive  use  ijuite  inexpedient. 
The  same  thing  may  be  said  of  veratrine— it  is  exeeeilingly  poison- 
ous, very  unreliable,  and  rarely  l>eneficial. 

Against  the  use  of  colchicum  has  been  urged  the  objection  that 
its  employment  tends  to  transform  acute  gout  into  the  chronic  variety 
of  the  disease.  But  this  is  the  mitural  tendency  of  the  malady. 
As  years  progress,  and  the  body  l>ecome8  enfeebled  with  age,  the  at- 
tacks of  articukr  inflammation  become  less  violent  and  are  more  pro- 
tracted in  their  duration.  Sir  A.  Garn>d  has  shown  that  In  manj 
instances  this  degrailation  of  the  symptoms  is  reached  at  a  compara- 
tively early  period  without  medication  of  any  kind*  On  the  other 
hand,  there  are  patients  who  all  their  lives  have  t^iken  cnlchicum»  in 
the  form  of  quack  remedies  or  at  the  hands  of  intelligent  physicians, 
and  yet  have  never  experienced  anything  but  acute  crises  of  gout  such 
as  they  first  knew  in  early  life.  It  is  now  generally  admitted  that> 
properly  used,  colchicum  is  a  |)erfectly  harmless  remedy.  It  certainly 
has  never  been  8U[>er8eded  by  any  other  drug. 

Recently  a  preparation  by  the  name  of  pijierazine  has  l»een  widely 
advertised  as  a  solvent  of  uric  acid.  It  is  prescril^cd  in  doses  of  fif- 
teen to  twenty  grains  a  day.  As  a  diuretic  it  possesses  some  virtue, 
but  beyond  tliis  quality  it  does  not  seem  to  exhi1>it  any  special 
efficacy  that  U  not  e*pmlly  manifested  by  the  ^ell-known  and  often- 
tried  remedies  that  have  been  already  enumerated. 

The  hydn^pathic  treatment  of  tin*  gouty  diathesis  has  Iw>en  men- 
tioned upon  a  preceding  page.  Similar  measures  have  been  advo- 
VoL.  U.-83 
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cated  in  the  local  treatmeut  of  the  acute  disease.    Hippocfatea  audi 
Ma  papils  were  familiar  with  the  relief  from  pain  that  may  be  pro- 
cured by  immersion  of  the  affected  limb  in  cold  water.     The  iUua^ 
trious  Har\  ey,  discoverer  of  the  circulation  of  the  blood,  is  siud  to 
have  followed  this  practice  in  his  o\i:n  cii^o,  and  yet  to  have  reached 
a  great  age.     In  later  years  the  affusion  of  cold  water,  foUowed  bjr 
t  old  compresses  laid  upon  the  inflamed  joint,  has  found  advocates.  I 
But  Sir  A.  Grarrod,  whom  nothing  haa  eacaped,  found  that  thia  prac- 
tice was  by  no  means  uniformly  successful  in  the  relief  of  paiiL, 
Such  alle\iation  of  suffering  as  may  have  been  experienced 
merely  transient,  and  was  foUowed  by  a  renewal  of  agony  so  soon] 
as  the  cold  applications  were  discontinued.     The  chief  objection  to 
the  practice  lies  in  the  fact  that  in  many  instances  the  suppression 
of  local  inflammation  by  cold  is  followed  by  violent  invasion  of  the 
internal  \iscera.     The  stomach,  the  heart,  and  the  brain  may  be  thus 
attacked  by  an  inflammation  that  has  been  driven  from  the  periphery, 
where  it  was  comparatively  harmless,  to  the  central  organs  of  the 
body  where  its  manifestation  must  be  accompanied  by  the  most  se- 
rious risks. 

The  same  objection  can  be  urged  against  the  application  of  leechea 
to  an  inflamed  joint.  Garrod  and  his  associate,  Todd,  have  noted 
the  interesting  fact  that  after  such  local  depletion  joints  thus  treated 
remain  permanently  weakened,  and  may  even  become  completely 
ankylosed.  Before  the  days  of  aseptic  surgery  there  was  also  noj 
little  danger  of  erysipelas  and  other  infections  through  the  cutaneoii 
wouncbi  that  were  thus  inflictetl. 

During  the  iK*riod  when  every  one  was  experimenting  with  anaBS^I 
thetic^,  lotions  and  sprays  of  ether  and  chloroform  were  sometimes] 
prescribed.     To  the  refrigeration  of  the  affected  parts  by  a  rapidly 
evaporating  lotion  or  spray,  the  same  objection  should  be  raised  tha 
is  laid  against  the  application  of  cold  water — there  is  danger  of  cai] 
ing  retrocession  to  the  internal  riscera  of  the  body.    *But  to  the 
of  chloroform  as  a  counter-initant  and  anodyne  in  association  with^ 
the  ordinary  narcotic  liniments,  there  can  be  no  reasonable  opi>oai- 
tion«    During  the  stage  of  convalescenoe  a  well-fitted  bandage  is  often 
of  service;  and  sometimes  a  tardy  subsidence  of  local  ogdema  may 
be  accelerated  by  the  application  of  a  blister. 

Retbocedent  Gout. 

Retrocedent  gouttrequires  prompt  and  energetic  treatment.  Th© 
transfer  of  symptoms  is  to  either  the  head»  the  heart,  or  the  giinti-o- 
intei^tinal  tract  The  indications  for  treatment  are  twofold— to, 
obviate  the  danger  of  collapse,  and  to  recall  the  disease  lo  the  \ 
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artieolations  of  tlie  limbB.  )i\lien  the  brain  is  Uie  seat  of  retrocedent 
phenomena,  the  symptoms  of  coma  are  rapidly  developed.  Under 
Buch  circumstancee,  if  the  patient  be  plethoric,  blood  should  be  taken 
fi'om  the  arm  to  the  amount  of  ten  or  fifteen  ounces.  Some  of  these 
casee  are  really  due  to  urtemia,  and  bleeding  is  in  such  as  useful  as 
it  IB  in  pueri)eral  eclampsia,  Blfxxl-letting  should  be  followed  by  a 
drastic  purge  with  calomel  and  jalap,  or  with  erofcon  oil  if  there  be 
difficulty  of  deglutition.  Mustanl  poultices  should  \ye  applied  to  the 
extremities*  in  ortler  to  provoke  the  return  of  in&immatory  action 
about  the  deserted  joints. 

When  metastasis  to  the  he^irt  nr  stomach  has  occurred,  the  promi- 
nent symptoms  are  those  of  collapse.  Hypodermic  injections  of 
ether  (ten  drops  every  few  minutes)  are  very  eflScient  for  the  stimu- 
lation of  tlie  heart*  Whiskey  and  hot  water  may  b©  given  by  tlie 
mouth,  or  by  injection  into  the  rectum  if  the  patient  cannot  swaUow 
or  retain  the  potion.  Small  and  stimulant  doses  of  laudanum — one 
or  two  drops  every  ten  minutes — are  also  beneficial,  especially  if 
given  with  the  aromatic  spirit  of  ammonia.  Sinapisms,  or  even  a 
blister,  should  be  applied  over  the  stomach  and  tt»  the  extremities, 
and  the  jmtient  should  be  thoroughly  warmed  with  bottles  and  rubber 
bags  filled  with  hot  water,  and  wrajiped  with  flannel,  to  prevent  vesi- 
cation of  the  skin.  The  flattilence  that  is  so  often  present  may  be  re- 
lieved by  camphor,  or  the  oil  of  cajeput,  or  hot  peppermint  water 
with  compound  tincture  of  cardamom  seeds*  In  mild  cases  of  gastric 
disturbance  occurring  in  chronic  gout  this  form  of  gastric  stimulant 
may  be  often  sufficient,  but  in  tlie  grave  cases  of  metastasis  the 
most  energetic  treatment  is  required.  If  these  efforts  are  successful 
and  the  articular  manifestations  reapi^mr,  the  patient  will  for  sev- 
eral days  need  a  light  diet  and  tlie  treatment  that  is  appropriate  for 
H  inflamraatorv  conditions  of  the  stomach  and  bowels,     Colchicura  mav 

The  treatment  of  chronic  gout  consists,  for  the  greater  part,  in 
the  general  treatment  of  the  arthritic  diathesis  according  to  the 
methods  that  have  been  already  considered.  But  the  different 
B  forma  in  which  the  chronic  dieease  is  manifested  require  certain 
■  corresxKJnding  variations  in  the  treatment*  Sometimes  the  general 
health  remains  good  despite  the  fact  that  the  joints  become  8tiffene<l 
by  gradual  infiltration  vnih  urate  salts.  In  such  cases  it  is  not  un- 
usual to  exfierience  intermittent  attacks  of  articular  inflammation ;  but 
the  severity  of  such  exacerbations  is  ordinarily  ]&m  than  in  acute 
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gout.  In  other  cases,  the  local  majifest^ations  about  the  joints  are 
comparatively  insignificant,  but  the  force  of  the  disease  is  ex- 
pended upon  the  respiratory  organs,  the  circulatory  apparatus,  or 
the  kidneys.  Obviously,  these  patients  require  a  form  of  treatment 
that  is  adapted  to  the  special  disorder  of  the  internal  viscera,  while 
for  those  who  belong  to  the  other  class  a  different  method  will  be 
applicable. 

For  the  class  of  i>atients  in  whom  chronic  articular  manifestations 
predominate,  a  long-continued  coui'se  of  intermittent  alkaline  medi- 
cation yields  the  best  results.  The  carbonated  salts  of  lithium  or  of 
potassium,  or  the  salicylate  of  sodium,  may  be  given  in  small  doses 
during  one-half  of  each  month.  When  the  last-mentioned  salt  is 
administered,  it  should  be  given  in  five-gi'ain  ttiblets  before  each 
meal  and  at  bedtime,  with  fifteen  drops  of  dilute  nitro-hydrochloric 
acid  shortly  after  the  meal.  These  remedies  are  esijecially  useful 
when  painful  sensations  are  experienced  in  the  abdominal  and  i>elvic 
viscera,  or  if  neuralgic  headache  be  a  prominent  symptom.  If  there  be 
any  tendency  to  the  passage  of  gravel,  the  patient  shoidd  be  instructed 
to  drink  Apollioaris  water,  or  the  watei-s  of  Vals,  Hoy  at,  Pougues, 
Contrexevillej  Bath,  Buxton,  Clifton,  Poland,  or  Waukesha.  For 
those  who  cannot  aflWd  the  natural  spring  watei^s,  the  distilled  waters 
that  are  now  pre|>ared  on  so  large  a  scale  for  the  manufacture  of  ice, 
or  even  the  condensed  steam  from  an  ordinary  boiler,  may  be  recom- 
mended. During  one-half  of  each  month  the  patient  should  endeavor 
to  dispense  with  the  use  of  drugs,  in  order  to  prevent  the  establish- 
ment of  tolerance,  or  of  debility  from  too  long  persistence  in  the  em- 
ployment of  alkalies.  At  all  times,  however,  the  rules  i)f  hygiene  and 
exercise  must  be  ol>served,  tcjgether  with  all  the  precautions  in  the 
way  of  diet  and  occupation  that  have  been  already  inculcated.  When 
the  season  of  the  year  is  favorable,  a  sojourn  at  some  one  of  the 
numerous  hot  springs,  for  the  purpose  of  a  syst€'matic  course  of  warm 
baths,  will  be  fount!  advantageous.  W^arm  bathing  conjoined  with 
massage  at  home  is  always  very  beneficiaL 

When  the  digestive  organs  are  in  a  fairly  good  condition,  iodide 
of  potassium,  in  doses  of  two  grains  three  times  a  day,  often  exercises 
asaluti-ry  effect,  hindering  the  formation  of  defiosits  about  the  joints. 
The  administration  of  the  drug  should  be  occasionally  suspended  for 
a  fortnight  at  a  time,  to  prevent  the  establishment  of  tt>lerance  on  the 
part  of  the  tissues.  Colchicum  may  be  in  like  manner  exhibited  in 
small  doses  for  considerable  periods  of  time.  Tn  one  instance  the 
late  Sir  Henry  Holland  administered  this  remedy  for  two  years  with 
decided  benefit  to  the  patient.  Usually,  however,  it  is  advisable  to 
reserve  its  use  for  the  relief  of  the  painful  exacerbations  that  iliver- 
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ty  the  course  of  chronic  gout  So  great  in  the  comfort  that  is 
derived  from  its  exhibition  on  such  occ^xsious,  that  the  risk  of 
tolerance  tlirou^^h  ooDstant  use  should  be  avoided*  Still,  there  are 
many  experienced  physicians  who  do  not  fear  the  continuous  ad- 
miniHtnition  of  colchicum  jjrorided  the  tlose  be  small  enough  to 
obviate  all  danger  of  gastro-intestinal  irritation  and  cardiac  de- 
pression. Thus  employed,  many  of  the  headaches,  backaches,  irri- 
tative coughs,  and  ofcher  symptc^ras  of  gouty  disorder  may  he  kept  at 
bay. 

One  of  the  most  universal  consequences  of  chronic  arthritic  tor- 
asmia  is  an  impoverished  state  of  thn  blood.  The  death  and  insufficient 
reproduction  of  the  red  coq)uscleH  are  constant  results  of  the  pres- 
ence of  the  nitrogt^nous  toxins.  Bitter  tonics — quinine,  strychnine, 
quassia,  gentian,  and  calumba — are  useful,  and,  if  there  be  no  con- 
siderable catarrhal  inflammation  of  the  gastro*intestinal  mucous 
membrane,  iron  may  be  given.  The  ferrated  mineral  waters  then 
fiiliil  a  valuable  indication.  But  if  the  patient  cannot  tolerate  iron, 
arsenical  preparations  form  the  best  substitutes.  The  watera  of 
Royat,  Orezza,  and  of  the  Mt.  Shasta  arsenical  springs  in  California, 
have  a  good  reputation  in  such  cases.  Or  the  litiuor  potassii  arseui- 
tis  may  l»e  given  in  moderate  doses  for  a  long  period  of  time.  The 
ordinary  Btiinulauts,  tea,  coffee,  and  alcohol,  which  usually  are  not 
tolerated  in  chronic  gout,  can  be  sometimes  administered  for  a  few 
days  at  a  time  to  these  feeble  sul>jects  when  they  experience  the  need 
of  a  cardiac  stimulant.  In  many  instances  laxatives  are  required. 
Amoug  the  l>est  for  amemic  patients  is  guaiacum,  which  can  l>e  ad- 
ministered in  capsules  or  wafers  or  effor\*escing  powdem  in  order  to 
obviate  its  dis^igreeable  taste.  Cascara  is  also  a  valuable  hixative. 
The  combination  of  sulphur  and  cream  of  tartar  in  tablet  fonn  is  a 
very  gentle  antl  elegant  remedy  in  cases  of  hemonhoidal  tendency 
with  torpor  of  the  liver  and  kidneys.  An  occasional  purgative  course 
of  lilue  pill,  colm»ynth,  colchicura,  and  hyoscyamus  is  advajtageous. 
Wlien  atonit*  tlyspepsbi  is  a  conspicuous  symptom,  the  simple  bitters, 
fpiassia,  calumba,  nux  vomica,  gentian,  and  euonjTnin  are  beneficial. 
AHsocintiHl  witli  rliuV)arb  they  are  useful  in  cases  of  intestinal  atony. 
Sydenham  was  in  the  habit  of  prescribing  for  such  patients  an  elec- 
tuary comiKised  of  \7irioufl  mints,  horseradish,  mnstar^l,  and  bitter 
herl^s.  This  was  supplaute*!  during  the  next  century  by  a  mixture 
of  bitter  and  aromatic  powders  derived  from  the  vegetable  kingdom 
and  rendereil  fashionable  by  the  affix  of  the  aristocnitic  title  of  the 
Duke  of  Portland.  In  comparatively  recent  times  Sir  Alfi*ed  Garrod 
has  endeavorecl  to  popularly/^  the  following  prescription,  which  is 
abo  indorsed  by  Sir  Dyce  Duckworth : 
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it  PuIt.  resin,  gwiiwci ...... 

Pulv.  cincboiut'  lluviir ,..._._,.__ 

Amniouii  carUJuat,  _ . .    3  i j. 

PotaBdi  (vel  Lithii)  dtmt ,  3  ij. 

Potasaii  jodidi    .   , .    3  L 

Pulv,  cokliici  rad , , .    3  i. 

M.  et  ft.  pulvis.  Big.  Forty  grains  for  a  dofle  in  a  wineglassful  0I  pep- 
permint water  to  be  taken  once  a  day.  coDtlnuously  or  in  altenjute 
weeks, 

AH  aiit'li  preparations  have  for  tlieir  common  object  a  gentle  stim- 
ulation rjf  the  circulation  and  of  the  excretory  functions. 

When  the  renal  complications  of  chronic  gout  Ijecome  predomi- 
nant it  is  necessary  to  avoid  the  use  of  eolchicum,  and  to  restrict  tlie 
l^atient  to  a  milk  diet.  This  constitutes  the  surest  meann  of  retarding 
the  progress  of  nephritis*  and  of  obviating  the  mal-assimilation  and 
semi-starvation  that  are  inevitable  when  ordinary  focxl  is  allowed. 
Tonics  and  astringents  may  be  administered,  but  their  utility  is  often 
open  to  suspicion.  The  excretory  action  of  the  skin  and  intestinal 
tract  should  Ije  stimulated  by  hot^-air  baths,  counter-irritation  over 
the  loins,  and  hydragogue  cathartics. 

Many  cases  of  chronic  gout  are  terminated  by  failure  of  the  heart 
to  maintain  the  circulation.  So  long  as  comijeiisatory  hypertropliy 
of  the  ventricle  persists ,  the  blood  will  be  efficiently  propelled;  but 
when  the  ventricular  tissues  Ix^gin  to  yield,  so  that  dilatation  of  the 
cavities  occurs,  fitagnatiou  commences,  and  the  protiiicted  agony  of 
death  at  the  heart  is  initiated.  At  first,  great  relief  may  be  ob- 
tained by  tlie  use  of  digitalis,  but  this  drug  soon  disorders  the 
stomach,  rendering  it  necessary  to  have  recourse  to  sparteine, 
strophanthus,  and  eonvallaria.  These  remedies  in  their  turn  cease 
to  relieve  and  then  tempiirary  beneiit  can  be  procured  from  caffeine. 
Milk,  either  with  or  without  coffee,  forms  the  l^st  nourishment, 
and  is  the  diuretic  that  can  be  for  the  longest  time  endured  by 
the  kidneys.  Taken  in  the  form  of  an  effervescent  kumyss  it  is 
usually  agreeable  and  always  efficient.  Small  doses  of  .blue  pill  or 
of  calomel  are  often  prescril>ed,  and  the  liver  should  be  auffi- 
cieotly  drained  by  the  aid  of  saline  laxatives.  In  advanced  cases* 
the  application  of  sinapisms  or  flying  blisters  over  the  precordial 
region  may  relieve  pain  and  aid  the  circulation  for  a  brief  pericHl. 
Hot  whiskey  and  water  and  hot  coffee  also  act  «ia  palliatives  when 
cyanosia  and  other  evidences  of  stagnation  are  apparent.  But  all  these 
meaaiireH  fail  at  last,  and  when  their  need  is  urgent  the  end  is  near. 

Beiiides  the  general  management  of  chronic  gout  that  has  been 
already  described,  it  is  a  matter  of  great  importance  to  prescribe  ener* 
getic  local  tre^itment  for  the  joints  that  have  been  the  seat  of  aratio 
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deposits.  The  arHcular  rigidity  and  diaorganizatiou  that  result  from 
fiueh  iucrustationa  starve  to  cripple  and  to  disable  the  patient  even 
more  than  ia  effectetl  by  the  conditions  that  accompany  the  acute 
attack.  It  is,  therefore,  desirable  to  hinder  the  process  of  infiltra- 
tion with  uratic  salts,  and  to  promote  their  absorption  and  removal 
when  they  have  already  l>een  deposited.  It  has  been  shown  that  the 
feeble  circulation  of  blood  and  lymph  in  the  substance  of  the  articu- 
lar structures  is  one  of  the  causes  that  determine  the  y>recipitation  of 
urates  in  the  tissues  rather  than  elsewhere*  For  this  reason  the 
principal  indication  for  locjil  treatment  is  to  quicken  the  circulation 
of  blood  in  the  affected  parts.  This  can  he  accomplished  by  hot  fo 
mentations  reinforced  mth  turpentine,  mustard,  oil  of  sassafras,  and 
other  aromatic  substances  and  essential  oils.  The  variotis  liniraeutH 
that  contain  ammonia,  camphor,  menthol,  oil  of  cajepnt,  and  similar 
ingredients,  are  all  rubefacient,  and  conse([uently  lieneliciaL  Fricti<.m 
of  the  surface  with  coarse  towels,  hair  gloves,  and  flesh-brushes, 
operates  in  a  similar  manner.  Steaming  the  affected  parts,  or  even 
the  entire  body,  with  terebinthinate  vapors  from  pine  needles  and 
cones,  or  from  the  l>errie6  of  the  juniper  bush,  has  had  its  advocates. 
Copious  perspiration  induced  by  thf>  Ttirkish  bath  is  beneficial,  and 
may  be  fretpiently  encouraged  if  the  heart  and  kidneys  are  intat*t. 
Massage  of  the  stiffened  joints  is  very  useful  to  counteract  the  devel- 
opment of  rigidity.  The  inani[mlatiou  of  the  joints  should  be  per- 
formed in  a  warm  bath,  for  the  reason  tliat  the  process  of  resolution 
is  aided  by  the  local  applic^ation  of  heat  iu  connection  with  movement 
of  the  stiffened  parts.  For  the  same  reason  the  patient  may  lie 
advis*xl  to  visit  the  various  hot  springs,  eH|>ecially  tlio8e  sources 
whose  water  is  charged  with  sulphur*  Of  comimratively  little  value 
in  the  acute  fcfrms  of  gout,  these  waters  are  dtxndedly  l>eneficial  in  the 
loc4vl  treatment  of  the  aiiicnlar  and  cutaneous  disorders  that  <x?cur  in 
the  chronic  \^riety  of  the  disease.  Chief  among  the  American  springs 
Lihat  are  adapted  to  this  purpf>se  are  the  hot  sulphur  springs 
Famong  the  mountains  of  Virginia,  and  at  Gh*nwoo<l  in  Colonuio, 
The  hot  springs  of  Arkansas,  and  of  South  Dakota,  Idaho,  and  the 
Yellou'^tone  Park,  are  principally  useful  by  reascm  of  their  very  ef- 
ficient thermal  fptalitit^s.  But  when  the  rigid  joints  cannot  be  re- 
laxed by  such  measures,  it  becomes  necessary  to  apply  strong  tincture 
of  iodine  or  flying  blisters  of  cantharidal  plast*T,  or  even  to  cause 
8ui>erficial  vesication  of  the  skin  l)y  a  few  strokes  with  the  actual 
cautery  lightly  applied  in  the  vicinity  of  the  stiffened  articulations. 
Sometimes  it  hapyiens  that  elderly  patients  exhibit  a  jjersistent 
cedema  involving  the  extremity  tliat  has  been  the  seat  of  gouty  in- 
flammation.     This  complication  causes  considerable  disability  and 
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pain,  and  is  often  very  refractory  under  treatment*  It  is  due  to  a 
paretic  condition  of  tlit^  local  vjisoniotor  nenniiis  apparatus,  and  re- 
quires the  employment  of  the  varioua  topical  applieatious  that  have 
been  already  specified.  If  the  cedema  be  not  occasioned  by  renal  or 
cartliac  disease,  these  measnres  will  often  prove  succesafuL  But  if 
they  fail  it  may  be  weU  to  apply  a  flannel  bandage,  or  an  elastic 
stocking,  for  the  support  of  the  vessel.  The  application  of  flying 
blisters  and  the  actual  cautery  may  be  reserved  for  extreme  cases. 

The  fact  that  in  many  instances  the  uratic  deposits  very  nearly 
approach  the  cutaneous  surface,  has  raised  the  question  of  surgical 
interference  for  their  removal.  In  the  majority  of  cases,  however,  this 
will  be  either  unnecessary  or  ijoaitively  injurious.  Superficial  de- 
posits, such  as  are  often  visible  upon  the  ears  and  in  the  skin,  some- 
tiniej=5  excite  ulceration  of  the  overlying  cuticle,  and  thus  evacuate 
themselves.  Occasionally  a  sulxjutaneous  bursa  spontaneously  dis- 
charges its  contents  and  must  be  treated  like  any  other  abscess.  If 
siieh  fistulous  of)enings  cannot  be  freely  incised  and  cleansed,  recourse 
must  l>e  had  to  compresses  wet  with  alkaline  solutions  and  covered  with 
oiled  silk  or  a  rubber  bandage*  Such  lotions  should  consist  of  po- 
tassium bicarbonate,  or  potassium  iodide,  or  lithium  carbonate,  to 
the  amount  of  sixty  or  eighty  grains  in  a  pint  t»f  water,  which  may  be 
agreeal)!^'  I>erfumed  if  the  patient  he  of  sufticiently  exaltetl  rank  and 
wealth.  Wlien  large  concretions  have  formed  in  and  around  certain 
joints,  ulceration  somotiines  occurs,  and  the  toplii  are  spontaneously 
extruded.  This  process  is  sometimes  witnessed  at  the  knuckles  and 
phalangeal  joints.  Various  surgeons  have  attempted  to  anticipate  or 
to  assist  this  effort  by  making  free  incisions  and  endeavoring  to  turn 
out  the  mineral  masses  that  interfere  with  articular  movement.  Care- 
ful scraping  of  the  Iwine^  and  curetting  of  the  cavities  of  the  joints, 
followed  by  antiseptic  dressings,  may  sometimes  be  accomplished 
with  some  degree  of  benefit  to  the  patient.  But  in  the  majority  of 
cases  it  is  l>etter  to  al>stjiin  from  all  surgical  measures,  and  Ut  reek 
relief  by  the  methods  that  have  l>een  already  described.  The  same 
opinion  must  be  entertained  regardiug  the  employment  of  electricity. 
If  it  does  no  harm  it  is  very  doul>tfnl  whether  it  can  effect  anythinii; 
more  than  temporary  allevijition  of  pain  in  a  few  cases  of  acute  gout. 


Treatment  of  the  OnscriiE  Manifest.vtioks  of  the  Gouty 

Dlvthesis. 

We  have  seen  timt  the  gouty  diathesis,  or,  in  other  words,  attenu- 
ated gout,  is  usually  manifested  by  a  considerable  number  of  disor- 
ders involving  the  diflerent  organs  of  the  body,  sometimes  long  before 
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the  occurrence  of  articular  crises.  These  ilisonlerSt  when  depeniietit 
upon  the  diathetic  condition  of  the  patient,  require  certain  mcxlifica- 
tions  of  tre-atuient,  just  as  the  iliBeuises  that  occur  in  inahirit*us 
Buhjeets  are  modified  by  the  action  of  makria,  and  retjuii'e  sijecial 
treatment  with  reference  to  the  luiderls  inj^  comi)lication. 

The  nervous  system  always  ttutfcrs  from  the  toxic  influences  of 
gout.  In  the  latent  form  of  the  tlisease  the  patient  ia  often  greatly 
depressed  in  spirits,  mocHly,  fretful,  or  surly*  The  melancholic 
varieties  of  insanity  may  be  exi>erienced,  and  they  often  persiiit  until 
cured  by  a  sudden  outbreak  of  articular  gout.  In  aU  such  cases, 
efficient  elimination  is  needetl.  The  tliet  must  be  regulated  so  /is  to 
contain  a  mininniin  of  meat,  and  active  exercise  must  l>e  maintained. 
If  the  heart  is  not  serionsly  affected,  a  mercurial  purge,  followed  by 
a  course  of  alkalies,  scxlium  salicylate,  or  even  colchicum  may  Ik? 
administered.  In  cases  of  insomnia,  the  same  general  tnmtment 
must  l>e  employed.  A  foot-bath,  and  a  full  do^e  of  pobissium  citrate 
or  of  Htliinm  citrate  in  a  glass  of  hot  lemomuie  at  liedtime.  are  to  be 
prefen*ed  to  narcotics  of  all  kinds. 

Epilepffy  is  often  accompanied  by  gymptoms  that  are  due  to  the 
accumulation  of  nitrogenous  toxins.  A  diet  of  vegetal»les,  milk,  and 
fish  may  be  allowtnl.  The  dtgesti\*e  orgauii  rei[uire  ca.reful  supervision, 
^Alcoholic  stimulants  and  venereal  excesses  must  \ye  forbidden.  An 
occasional  mercurial  cathartic  is  beneficial,  and  the  si>e*nfic  treatment 
with  bromides  should  he  supplemented  with  other  alkaline  salts, 
alternately  with  sodium  salicylate. 

Ordinary  gouty  hfaihwhes  re<iuire  the  general  treatment  that  is  ap- 
propriate to  the  diathetic  condition,  hcmlerania  is  usuaDy  treated 
with  mercurial  carthartics,  an ti pyrin,  caffeine,  and  alkalies,  A 
glass  of  wine  and  a  gocxl  dinner  sometimes  give  prompt  relief,  a  fact 
that  Haig  explains  by  their  action  in  driving  uric  acid  and  its  ccm- 
geners  out  of  the  blocxl  into  the  tissues.  But  the  suppression  of 
pain  that  is  thus  effected  has  to  be  i)aid  for  by  subse<|Uent  misery 
when  tlie  accumulated  refuse  re-enters  the  current  of  the  cirrulatiiin. 
The  treatment  that  is  at  the  same  time  palliative  and  curative  consists 
in  the  a<lministration  of  five  or  ten  grains  of  smlium  salicylate  before 
each  meal^  with  a  dc^se  of  fifteen  or  twenty  minims  of  dilute  nitro- 
bydroc*hIoric  acid  after  the  repast.  General  treatment  for  the  im- 
provement of  the  liealth  is  also  desirable. 

Neuritm  of  gouty  origin*  thougli  not  very  common,  is  exceedingly 

[persistent.     It  is  often  dependent  in  part  upon  alcoholism  induced  by 

llie  habits  of  the  patient.     It  re<|uires  a  long  course  of  potassium 

ioditle  and  tiuinine— three  grains  of  the  former  with  on**  grain  of 

the  latter,  tlirite  times  a  day.     If  the  bowels  are  constipated,  a  few 
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drops  of  tiQcture  of  colchicum  seeds  may  be  added*  Counter-irri- 
t?itioTi  over  the  affected  nen^e  sbtmld  be  maintained  mth  canthar- 
ideB,  or  tinctiire  of  iodine,  or  a  mixture  of  e<iiial  parts  of  chloral 
hydrate,  camjvlior  gum,  and  mentboL  The  galvamc  current  along 
the  course  of  the  ner\'6  for  five  minutes  every  day  or  two  is  a  Tain- 
able  adjuvant  to  the  genend  treatment,  as  it  is  also  in  7}ei{ra1gia, 
an  afl'eotion  that  requires  essentially  the  same  treatment  that  is 
requisite  for  neuritis.  It  is  best  to  avoid  as  far  as  possible  the  use 
of  hypodermic  injections  of  morphine,  but  sometimes  they  must  be 
employed,  in  order  to  secure  rest  from  the  wearing  pain.  In  such 
cases,  especially  when  the  sciatic  ner\^e  is  involved,  the  propriety  of 
surgical  intervention  by  ner^'e-Rtretching  or  uerve-section  should  be 
considered. 

Vertigo  is  not  infrequently  experienced  by  the  gouty  patient.  It 
is  often  temi>orarily  cured  by  an  attack  of  articular  gout.  An  cKX^a- 
sioual  mercurial  cathartic,  and  relaxation  of  the  bowels  with  rhubarb 
and  magnesia  at  l>edtime,  together  with  a  dose  of  compound  tincture  j 
of  gentian  and  potassium  acetate  before  each  meal,  will  usually  effect 
a  cure.  If  these  remedies  fail,  colcliicum  nniy  l>e  given  in  moderate 
doses  for  a  number  of  weeks  or  months.  A  similar  course  is  imli- 
cated  'w  hen  rnusathtr  crojnpH  in  the  calves  of  the  legs,  or  elsewhere, 
become  annoying. 

The  t^^lioua  attacks  of  bmjirhifi^  that  harass  the  gouty  subject  have 
been  fully  discussed.  In  addition  to  the  ordinary  expectorant,  ano- 
dyne, and  antispasmodic  treatment  cjf  the  bronchial  affection,  the 
use  of  potassium  iodide,  colchicum,  and  arsenic  is  indicated.  When 
QJithmatic  mpnptottm  predominate,  the  bownls  should  be  kept  freely 
open,  and  the  ethereal  tincture  of  lolxdia  in  df)KC8  of  fifteen  or  twenty 
minims  may  be  added  to  the  onlinary  expectorant  mixture,  Fotas-  j 
slum  iodide  is  also  indicated  unless  there  be  a  bronchorrhoea  by  which 
the  lungs  may  be  flotnled.  In  such  cases  terpine  hydrate  or  the  com- 
pound tincture  of  benzoin  will  be  found  useful.  The  fumes  of  nitre 
and  stramonium  leaves  are  useful  on  condition  of  being  inhided  iu 
large  volumes.  Tlie  addition  of  tobacco  is  often  beneficial,  and  the 
mixture  may  be  smoked  in  a  pipe  or  in  the  form  of  a  cigar.  The 
English  praise  Uie  following  mixture : 

9  Pulv.  fol.  stramoni! .  S  "^^ 

Pulv,  anisi, 

Potaaa.  nitrat  aa  I  ij. 

Pulv.  fol.  talMic ♦ . . . - .  .jjr.  V. 

M.  et  ft,  pulvis.     Bf g,  A  teaipoonful  to  be  liumt  in  a  saucer,  and  the 
fumes  lo  be  inhiiled. 

Chloroform,  etlier,  and  chloral  hydrate  often  give  great  n^lief, 
but  tolerance  is  soon  established.     The  s/ime  thing  may  be  said  of 
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morpliine*  In  desperate  cases  a  ehuug©  of  air  will  often  effect  an 
iinmcHliate  cure  even  when  death  had  seemed  imminent. 

The  diaorders  of  the  he^drl  liave  been  already  considered,  but  cer- 
tain symptoms  connected  with  the  circulatory  apparatus  demand 
further  attention.  Gastric  disturbances  are  frequently  acceompanied 
by  excessive  pulsation  in  the  Urge  arteries  of  the  body.  This  some- 
times causes  intolerable  throbbing  in  the  head,  usually  in  one  of 
the  temples.  The  general  treatment  of  arthritism  and  of  chronic 
catarrhal  dyspepsia  is  indicated,  Elimiuatioa  and  tonic  treatment 
are  the  first  indications.  Tincture  of  aconite  has  been  recommended 
a^'ainst  the  inordinate  pulsations,  but  its  effect  is  inferior  to  that  of 
sodium  or  stroutiura  bromide  in  moilerate  doses.  After  the  catsirrhal 
symptoms  have  been  somewhat  reduced,  a  course  of  nitro-hydrochlti- 
ric  acid  and  bitters  is  useful.  Intermittent  or  irreguhir  pulsiition  of 
the  heart  is  usually  dependent,  when  no  organic  disease  can  be  dis- 
covered, upon  chronic  intoxication  with  nitrogenous  toxins,  and 'it  is 
best  treated  by  correction  of  the  diet,  mineral  watei-s,  sulphur  or 
guaiac  laxatives,  occAsional  doses  of  blue-pill  and  colocynth,  and  the 
mineral  acids  with  bitter  tonics.  A  course  of  sodium  salicylate  often 
effects  great  beneBt,  Similar  measures  are  needed  in  cases  of  cardi- 
algia  after  the  acute  neuralgic  pain  baalieen  subdueil  by  emptying  the 
cavity  of  the  stomach  with  a  lobelia  emetic  or  with  the  gastric  siphon, 
followed  by  the  administration,  every  fifteen  minutes,  of  drachm 
doees,  properly  diluteili  of  equal  parts  of  aromatic  spirit  of  ammonia 
and  spirit  of  chloroform.  Sometimes  the  severity  of  the  pain  re- 
quires a  hypotlermic  injection  of  morphine  and  atropine  before  any- 
thing eke  can  be  done.  When  the  heart  is  organically  diseased,  and 
the  coronary  arteries  are  incai>able  of  fully  conveying  blood  to  the 
cardiac  walls,  genuine  amjina  i>€cioris  may  occur,  often  with  a  fatiil 
result.  Inhalation  of  amy  I  nitrite,  and  the  ailministration  of  nitnv 
glycerin  tablets  fgr.  y^j,)  every  ten  or  fifteen  minuter,  will  be  neces- 
sary in  adtlition  to  the  other  measures  above  mentioned. 

Hanorrhoijes  from  the  veins  of  the  rectum  and  nasal  pasaaf^es  are 
not  uncommon  ©vents  among  the  gouty.  They  are  frequently  liene- 
ficial,  and  refjuire  only  the  ordinary  tnmtraent,  with  proper  regulation 
of  the  diet  and  attention  to  the  excretions,  Epistaxis  sometimes 
occurs  in  elderly  |>ersons  who  have  never  experienced  such  a  flux  in 
earlier  life.  It  is  then  usually  the  consequence  of  latent  arthritic 
conditions,  and  is  followed  by  the  same  relief  that  is  obtained  after  an 
articular  crisis.  Occasionally  such  patients  discharge  blood  from  tha 
fauces  or  bronchi.  The  color  of  the  expect^^ration  is  dark.  Speedj 
reUef  is  pnxnired  by  the  application  of  a  few  leeches  around  the  anos. 

Phkbiiifi  occurring  in  a  gouty  subject  requires  the  usual  local 


LTHkLVN— Goirr. 


ti'eafcment  for  inflaramatioD  of  the  veins.  Warm  fomentations  naroo-^ 
tized  with  belliidonna  or  the  oleate  of  morphine  may  lie  applied  over 
the  afl'ecfced  vessel,  and  the  limb  should  be  kept  at  rest.  Vegetable 
food  and  the  general  treatment  of  the  arthritic  diathesis  should  be 
prescril>eil  for  several  months.  The  action  of  the  heart  must  be 
Iiroperly  sustained  with  quinine,  strychnine,  and  the  mineral  acids 
jiH  acuk^  symptoms  subside.  Sometimes  the  affected  limb  remains 
more  or  less  persistently  cedematons  after  tlie  cessation  of  active  in- 
flammation.  Warm  donches,  friction  with  tlte  band,  and  an  ehiatic 
stocking  are  the  lieHt  remedies  for  this  condition,  but  they  must  not 
be  prescriVied  until  all  danger  of  detachment  of  fragments  from  the 
clot  has  disappeared. 

The  sockets  of  the  teeth  are  sometimes  atUicked  by  a  chronic  in- 
flammation—^)?/c)rrAmz  alveohiris — that  results  in  absorption  of  the 
alveoli,  followed  by  the  falling  out  of  the  teeth.  This  inahuly 
usually  occurs  among  aiihritie  subjects,  and  is  an  indication  for  the 
adoption  of  measures  that  are  aj>propriate  to  that  predisposition. 

Lififjiml  neiurfhpa  is  usually  experienced  during  the  winter,  and 
often  vanishes  with  the  appearance  of  fresh  fruits  and  vegetables,  in 
the  spring. 

Lcffcophkh  is  sometimes  due  tn  similar  causes,  but  is  a  more 
obstinate  affection.  It  should  l)e  ti'eated  with  non-jioisonous  anti- 
septic lotions,  and  the  white  patches  on  the  surface  of  the  tongue 
should  be  touched  as  often  as  once  a  week  Tvith  a  saturated  sohition 
of  chromic  acid,  or  with  a  one-half  of  one  per  cent,  solution  of  the 
bichloride  of  mercury. 

During  the  first  twenty -four  hours  of  its  eoui*se  ttmsiRifk  may  be 
sometimes  aborted  by  the  adniinistrntion,  every  three  or  four  houm, 
of  five  grains  of  powdered  guaiac  witli  half  a  drachm  of  potassium 
bicarl>ouate  in  a  wineglass  of  lemonade.  Sodium  salicylate  may  be 
given  in  ten-grain  doses  every  two  hours  until  the  acute  symptoms 
begin  to  subside.  The  Bul>seciuent  treatment  should  be  adapted  to 
the  arthritic  predisposition  of  the  |)atient. 

The  hiliitrn  disonhrs  that  accomi>any  gout  are  usually  of  a  functional 
character  unless  chronic  alcoholism  also  exists.  Ctmstipation,  head- 
ache, hemorrhoids,  lassitude,  and  depression  of  spirits  are  among  the 
most  conspicuous  symptoms.  They  demand  the  em]doyment  of  the 
measures  that  have  been  already  descril>eil — mercurials  with  colocynth 
and  cfdchieum,  saline  cathartics,  esjiecially  those  that  contain  sodium 
sulphate,  the  mineral  water's,  and,  in  tlie  kter  stages  of  the  disorder, 
mineral  acids  and  bitter  tonics. 

Remit  disorfhrs  connected  with  arthritism  liave  lieen  already  suffi- 
cientlv  described.     Certiiiu  affections  of  the  genital  organs  may  be 
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l^^ffilslly  dependent  upon  the  gouty  diatliesiB*  Of  these, 
IxtictnifU  and  herpen  prepuiialis  are  not  uncommon.  They  can  lie 
usually  arrested  by  the  application  of  liaterine  or  other  similar 
lotions  containing  boric  acid,  euealyptol,  and  menthol.  In  severe 
cases  it  may  lie  necesBary  to  dust  the  jiarts  with  Ixjric  acid,  and  to 
insert  a  piece  of  lint  between  the  glana  penis  and  the  prepuce,  Pm- 
rittis  of  thi'  lutlvn  rer|uire8  essentially  the  same  method  of  treatment. 
WTien  dependent  upon  glycosuria,  great  attention  to  cleanliness, 
alkaline  injections,  bora  ted  lotions,  mercurial  ointments,  and  cocain- 
ized salves  are  inilicated.  PriaptJim  of  a  persistent  character  some- 
times tonnents  elderly  gouty  subjects.  Efficient  elimination  and  tlie 
continued  use  of  potassium  i(xUde  will  generally  give  relief.  Some- 
times an  attack  of  orchitts  occurs  as  a  manifestation  of  acute  or  reti^o- 
cedent  gout.  Its  treatment  must  be  conducted  in  accordance  with  the 
general  principles  that  have  been  alreatly  enunciated.  The  same 
thing  may  be  said  of  the  non-venereal  ureihriiis  and  proatatiits  that  are 
sometimes  exj>erienced.  Severe  attacks  of  cyfififk,  occasionally  ac- 
companied by  vesical  hemorrhage,  are  uf>t  infrequent.  They  are 
sometimes  connected  with  the  recession  of  an  eczematous  eruption 
from  the  skin.  Rest^  milk  diet,  copious  draughts  of  linseed  tea,  in- 
fusions of  buchu,  uva  unsi,  triticum  repens,  or  slippery -elm  bark,  with 
largely  diluted  soluticms  of  potassium  citrate,  or  lithium  citrate, 
should  occu[)y  the  patient  during  the  acute  stage  of  the  disease, 
Londonderry  lithia  water  and  the  waters  from  the  Poland  or  Wau* 
kesha  springs  are  very  grateful  beverages.  Opiates  ami  the  solana* 
ceous  extracts  are  needful  for  the  relief  of  pain.  Colchicura  and  nier* 
curial  laxatives  ai*e  required  at  intervals. 

Many  cases  of  dtfsmenotrfum  and  jtelvic  tkenral^iia  are  dependent 
upon  the  artliritic  diathesis  for  their  existence.  Much  unnecessary 
gynecological  surgery  might  l>e  avoided  were  this  fact  more  generally 
appreciated.  In  addition  to  the  general  treatment,  cannabis  indica^ 
potassium  bromide,  phenacetin,  salol,  or  sodium  salicylate  may  lie 
used  for  their  anodyne  effect.  Atonic  constipation  with  universal 
torpor  of  the  circulation  is  greatly  benefited  by  the  daily  use  of 
guaiacum  in  laxative  doses.  Hepatic  torpor  and  hemorrhoidal  ten- 
dencies may  be  counteracted  by  the  hing-continued  daily  administra* 
tion  of  sulphur  and  potassium  bitartrate  in  tablet  form.  Iron,  quinine, 
rychnino,  and  arsenic  should  l>e  given  at  the  same  time  in  order  to 
Twsrease  the  sUibility  of  the  nenous  system.  Daily  bathing  in  warm 
water  should  be  practised,  and,  if  possible,  the  patient  should  be 
encouraged  to  seek  a  change  by  periodical  visits  to  the  various  hot 
springs  in  Virginia,  Arkansas,  South  Dakota,  and  the  Rocky 
Mountains. 
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The  different  cutaneous  diseases  that  occur  amoBg  the  gouty- 
pruritus,  i>8oriasis,  eczema,  urticaria,  and  heri^es^all  require  the 
same  reeoguitiou  and  treatment  of  their  common  diathetic  basis. 
Their  management  will  be  fully  connidered  in  the  volume  on  diseases 
of  the  skin,  and  may  be  briefly  summarized  as  consisting  of  ai)pro- 
priate  elimimition,  anodyne  local  api>lications,  genend  correction 
of  the  functions  of  digestion,  assimilation  and  metabolism,  together 
mth  a  clii'onic  and  miklly  ai'senical  medication  of  the  ner\"ou8  system. 
Residence  at  a  distimce  from  the  ocean,  the  prolonged  use  of  warm 
baths,  and  abundant  exercise  in  dry  bracing  air,  are  to  be  enumeratetl 
among  the  most  etEcient  remedial  measures. 

For  the  treatment  of  the  difterent  forms  of  lithiasis  which  so  fre- 
quently accompany  gout,  the  reader  is  referred  to  the  volumes  of  this 
work  that  treat  of  renal  and  hepatic  diseases* 
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Introductory. 

The  defects  and  shortcomings  of  tlie  system  of  classification  of 
diseases,  which  is  of  necessity  adopted*  in  defaiUt  of  a  better,  in  the 
text-books  of  raedicine  of  the  present  day,  is  nowhere  more  manifest 
than  in  connection  with  those  diseases  in  which  joint  affections  play 
a  conspicnons  part.  It  is  customary  to  gr*>up  together,  as  diseases  of 
the  joints,  a  s«^ries  of  systemic  mahidies  which  have  b'ttle  in  common 
with  encli  other  l>eyond  the  k^udency  to  involve  the  articular  8tinictnrt*s, 
It  is  true  that  the  diseases  so  inchided  present  superficial  resem- 
blances, and  have  indeed  l>een  at  all  clearly  differentiate*!  only  in  com- 
paratively recent  times.  The  fii*st  step  that  was  made  in  this  direc- 
tion was  the  separation  from  gout  of  the  disease  wliich  is  now  known 
as  rhenniatism,  and  it  was  not  until  many  yeai-s  later  that  there 
was  rtx'oj^ni/iCil  a  third  disonler  which  had  previously  hatl  no  distinct 
place  in  medical  literature,  but  was  confusetl  now  with  gout  and  now 
with  rheumatism,  according  to  the  views  which  prevaileil  at  various 
times  and  in  various  places,  as  to  the  btiundaries  of  the  provinces  of 
those  two  disorders, 

Kven  at  the  present  day  there  are  many  who  hold  that  after  all 
gout,  rheumatism,  ami  arthritis  deformans  are  much  the  same  thing; 
and  the  want  of  stability  in  the  notions  which  still  prevail  k  re^ 
flecte<l  in  our  nomenclahire,  for  arthritis  deformans  enjoys  the  dis- 
tinction of  having  l)een  called  by  a  larger  nuiulier  ot  different  name^ 
than  any  other  in  the  wliole  cat^ilogne  of  diseases.  In  England  it  is 
most  fre<iuently  sj^oken  of  as  **  chronic  rheumatic  arthritis/*  **  osteo- 
arthritis," or  •*  rheumatoid  arthritis/'  In  France  the  name  of 
**  rhumatisme  noueux'*  is  i>erhaj>s  most  frecjuently  employed ;  while 
in  America  and  in  Germany  that  of  arthritis  deformans^  which  will 
be  employed  in  the  present  article,  has  l«M>n  witlely  adoi>ted.  This 
last  name,  originally  suggested  by  Virchow,  is  preferable  to  most  of 
the  others  which  hare  bc^n  projiosed,  for  it  implies  no  theory  and 
[)resup}>oses  no  rehitionshtp  to  other  maladies,  but  merely  records 
the  moat  conspicuous  feature  of  thediseiise;  however,  it  pmaeaaim 
the  disadvantage  which  is  not  shared  by  osteo-arthritis,  a  name  which 
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is  equally  free  from  objection  in  the  above  respects,  that  it  has  a 
forbiddiDg  sound  and  a  gloomy  prognostic  aignilicance. 

Although,  as  we  have  seen,  our  knowledge  of  arthritis  deformans 
as  a  distinct  disease  lias  had  such  recent  beginnings,  the  history  of  the 
disease  itself  can  l>e  traced  back,  in  a  fragmentary  manner,  it  is  true, 
to  a  very  remote  period  of  antiquity,  much  further  indeed  than  that 
of  any  disorder  which  confines  its  ravages  to  the  softer  structures  of 
the  human  body.  Bones  bearing  the  unniistakalile  stamp  of  this 
disease  have  been  uueaiihed  by  Professor  Petrie'  in  tiie  course  of  liis 
explorations  in  Egypt,  and  some  of  the  bones  so  marked,  which  he 
has  found,  date  back  in  all  probability  to  the  very  danTJ  of  Egyptian 
history,  while  othei^s  whieh  have  l)een  described  by  Eve"  were  [trob- 
ably  those  of  pemons  who  lived  not  earlier  than  the  Ptolomaic  times. 
Similar  evidences  liave  been  met  with  by  della  Chiagi,  in  hones 
found  among  the  mins  of  Pompeii,  l>y  Norman  Moore'  in  the  bones 
of  a  skeleton  discovei*ed  in  a  Eoman  sarcopliagUB  in  London;  and 
by  Yirchow*  in  those  from  the  graveyard  of  an  ancient  convent  in 
Pom  crania. 

Nor  were  the  characteristic  features  of  arthritis  deformans  over- 
l(K>ked  by  the  older  medical  \niters,  as  may  be  gathered  l)y  passages 
embodied  iu  the  works  of  Sydenham,  Musgrave/  de  Sauvages,' 
Haller/  and  others,  Sydenham's"  account  is  particularly  worthy  of 
notice.  When  speaking  of  the  sequela?  of  rheumatic  fever  he  de- 
scribes aa  an  occasional  legacy  of  that  disease  a  condition  of  the 
Joints  wliich  may  i>ersist  for  years  or  even  throughout  the  life  of  the 
patient,  characterized  l>y  distortion  and  deformity  with  nodular  out- 
growths of  the  finger-joints  and  other  aiiiculations,  wliich  tend  to 
ci'ipple  the  patient  more  or  less  completely,  although  his  general 
health  may  remain  little  if  at  all  ira]>aired. 

Passing  <jn  to  more  modern  times  we  find  that  the  honor  of  having 
first  difl'erentiated  arthritis  deformans  is  shared  by  a  French  and  an 
English  physician,  to  the  former  of  whom  we  owe  the  first  descrip- 
tion of  the  peculiarities  of  its  mcirbid  anatomy,  while  to  the  latter  is 
due  the  credit  of  having  first  recognized  clearly  ita  distinctive  clinical 
features. 

From  the  writings  of  French  physicians  at  the  end  of  the  eigh- 
teenth and  beginning  of  the  nineteenth  century  it  may  l>e  gathered 
that  cases  of  the  disease  under  consideration  were  at  that  period 
nsnally  classed  as  examples  of  gont,  whereas  in  England  the  tendency 
was  rather  to  include  them  in  the  rheumatic  group. 

On  the  Ifith  day  of  Therraidor,  in  the  year  YIII.  of  the  French 
Republic  (August  3d,  18(¥>),  there  was  read  before  the  faculty  of  Paris 
a  thesis  by  Laudre  Beauvais,"  on  a  form  of  joint  disease  t<^  which  he 
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assigned  the  name  of  "  Goutte  Astlitmique  Primitive,  **  and  it  haa  been 
claimed  hy  Charcot  for  this  thesis  that  it  embodies  the  earliest  de- 
scription of  liithrititi  deformaiiB  as  a  distinct  morbid  entity.  This 
claim  iH  to  a  great  extent  juHtilied  by  the  fact  that  Landre  Beauvaia 
cei'tainly  descrilmd  the  changes  which  this  form  of  arthritis  pro- 
duces in  the  stinietures  of  the  joints  which  it  attacks,  such  as  the  de- 
struction of  the  articular  cartilages  and  the  enlargement  of  the  articu- 
lar ends  of  the  bones,  apart  from  any  deposit  of  tophaceous  material. 
Yet  when  we  consider  the  clinical  descriptions  of  cases  contained  in 
this  tliesis,  it  is  impossible  to  suppose  that  more  than  a  comparatively 
small  proportion  of  the  cases  included  were  actually  examples  of 
arthritis  deformans;  some  were  certainly  examples  of  true  gout,  and 
others  were  of  very  doubtful  nature. 

One  rises  from  the  perusal  of  the  work  of  Landre  Beauvais  with 
the  impression  that  while  the  lioiior  of  first  recognizing  the  morbid 
changes  due  to  arthritis  deformaus  belongs  without  question  to  this 
obseiTer,  his  ideas  as  to  the  cliuic^il  phenomena  con^esponding  to  such 
lesions  were  extremely  vague. 

Hel>erden,'*'  writing  in  1804,  was  sufficiently  alive  to  the  distinc- 
tive features  of  the  disease  to  suggest  that  it  ought  to  be  separated 
from  1>oth  true  gout  aud  tnie  rheumatism ;  and  lie  first  described  the 
small  nodular  outgrowths  upon  the  terminal  joiuts  of  the  fingers  which 
are  universally  known  as  Heberden's  nodes. 

The  following  year  (l-SOij)  saw  the  pulilication  of  Haygarth's  '* 
classical  monograph  on  **N(Hlosity  of  the  Joints,"  a  purely  ebnic^il 
essay »  in  which  the  author  describes  his  experience  of  the  disease 
under  consideration,  during  many  years  of  practice  as  a  physician  at 
Bath, 

The  series  of  thirty-four  cases  upon  which  he  based  his  eonclnsiona 
sufficed  to  enable  bim  to  obaer^'e  and  describe  many  of  the  more  strik- 
ing cUnical  features  of  the  malady.  Speaking  of  the  manner  in  which 
his  attention  was  first  dra\\Ti  to  this  subject,  Haygarth  says ;  **  A 
case  hafjpened  to  occur  to  my  observation  at  a  very  early  period 
which,  compared  with  others  at  subsequent  times,  convinced  me  that 
there  is  one  painful  and  troublesome  disease  of  the  joints,  of  a  pe- 
culiar nature,  and  clearly  distinguishable  from  all  others  by  symptoms 
manifestly  liiil'eront  from  the  Gout,  and  from  lx>tli  acute  and  cron- 
ick  Jlheuraatism," 

Haygarth  remarked  upon  the  peculiar  liability  of  the  female  sex 
to  this  disease,  especially  at  or  about  the  perioil  of  the  menopause; 
the  special  tendency  of  the  joints  of  the  fingers  to  be  attacked ;  the 
characteristic  enlargement  of  the  ai*ticular  ends  of  the  l>ones,  and 
the  essentially  chronic  nature  of  this  malady  which  tends  to  involve 
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one  joint  after  another,  until  the  patient  maj  be  crippled  by  it ;  anc 
wliich  as  it  spreads  has  no  diB|x)8ition  to  relinquiBh  its  hold  upo| 
the  articulations  which  have  suffered  preWously. 

It  would  not  appear  that  Ha v garth's  views  met  with  genera 
acceptance  among  his  contemporaries,  and  for  some  years  afi 
the  iHiblication  of  his  essay  there  is  an  almost  complete  blanl 
in  the  literature  of  the  suliject.  Even  Scudamore'*  in  his  worl 
on  Rheumatism*  which  was  published  in  1827  (twenty-two  yc 
after  Haygarth's  paper),  although  he  refers  to  the  observatioi 
of  Haygarth,  says  that  he  has  seldom  met  with  the  conditioi 
described  by  that  author  except  as  a  consequence  of  antece 
dent  attacks  of  gout  or  rheumatism.  Brodie,"  on  the  other  hand 
niamtained  that  this  disease  differed  essentially  from  both  thoe 
maladies. 

The  study  of  the  morbid  anatomy  of  arthritis  deformans,  initiat 
as  we  have  seen  by  Landre  Beauvais,  was  vigorousls  imrsued  by 
number  of  observers  both  on  the  Continent  and  in  the  British  isIesJ 
and  among  these  Cruveilhier/*  Lobstein'*  and  Aston  Key,'"  x\dams*i 
and  Rol)ert  Smith  '*  of  Dublin,  Canton^'^  and  Deville"  and  Broca'" 
must  l>e  especially  mentioned.  It  is  to  the  researches  of  Adams  aad 
Kobeii  Smith  that  we  owe  the  recognition  of  the  fact  that  the  disease 
of  the  hip-joint  met  with  in  eklerly  men,  wlach  so  frequently  has 
its  origin  in  an  injury,  slight  or  severe,  is  in  its  essential  nature  iden^ 
tical  with  the  disease  of  many  joints,  both  small  and  large,  to  wliich 
women  arp  specially  liable. 

There  is  probably  no  institution  which  provides  a  richer  field  fo| 
the  study  of  arthritis  deformans  that  the  Saljietriere  in  Paris ;  and  i| 
w^as  from  this  institution^  iip^m  which  the  brilliant  researches  rj| 
Charcot  have  conferred  a  world-wide  celebrity,  from  the  pen 
Charcot"  himself,  then  an  int4L>me,  and  from  that  of  his  colleai^c 
Trastour"  that  the  next  importfLut  contribution  to  the  study  of  thia 
disease  emanated.  The  graduation  theses  of  these  authors  and  that 
of  their  contemporary  Vidal  "  supply,  indeed,  a  most  comprehensive 
account  of  its  clinical  aspects. 

Both  Charcot  and  Trastour  maintiined  the  view  that  arthritis  de 
formans  is  merely  a  variety  of  chronic  rlienmatism — an  opinion  wdiicl 
was  very  widely  held  by  French  jjliysicians,  at  any  rate  up  to  a  verj 
recent  i>erioil,  and  which  still  tinds  distinguished  adherents^  among 
whom  may  be  mentioned  Dr.  Mitchell  Bruce  who  has  contributed  tli6 
article  upon  this  subject  in  Quain's  Dictionary  of  Medicine*  and  thi 
late  Professor  Kahler  of  Vienna.  One  of  the  most  interesting  por 
tions  of  Charcot's  thesis  is  that  in  which  he  describes  and  classifien^ 
into  definite  types  the  deformities  of  the  hands  which  result  from  the 
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eban^'es  m  the  joiutB,  anil  from  the  spiiBH)  of  tlie  mtiBcIee  which  con- 
trol tlie  movements  of  tlie  finders. 

The  view  thikt  arthritis  deformans  is  a  distinct  diBeas^  differing 
in  its  patholo^o'  from  both  rheumatiftm  and  gout  was  ngorously  up- 
held  in  England  h\  Falier"  and  GarrtHl,"  whose  works,  publishe^l  in 
the  yeavH  IHfyl  and  1850  respectively^  contained  accurate  descriptions 
of  the  disease*  Both  authors  urged  in  support  of  their  opinions  the 
fact  that  the  visceral  manifestations  of  true  rheumatism  are  not  met 
with  in  the  disease  under  consideration,  and  Oarroil  showed  that  the 
presenoe  ol  an  excess  of  urate  in  the  blood  which  he  had  demonstrated 
to  lie  a  feature  of  true  gout  was  not  to  be  detected  in  cases  of  arthritis 
deformans. 

Of  more  recent  years  the  study  of  arthritis  deformans  has  been 
approached  from  many  sides  by  a  nuralier  of  observers^  and  the  prev- 
alent views  as  to  the  nature  both  of  this  disease  and  of  true  rheuma- 
tism have  undergone  and  are  still  undergoing  pn^foimd  changes; 
moreover  the  grjidual  displacement  c»f  the  older  chemical  theories  of 
true  rheumatism,  by  the  growing  belief  that  that  dise*ise  is  due  to  a 
micro-organism  still  unrecognized,  lias  tended  to  draw  more  diatinetly 
than  ever  the  line  of  demarcation  l>etween  them. 

The  view  is  now  widely  hekl  that  the  nearest  aUies  of  arthritiB 
deformans  are  to  be  found  in  the  joint  lesions  w*hich  are  associated 
with  gross  diseases  of  the  nervous  system ;  and  this  opinion  receives 
powerful  support  from  the  undoubted  and  close  resembhince  l^etnreen 
the  morbid  changes  in  the  joints  to  which  it  givee  rise,  and  tho^e  met 
with  in  tlje  joints  of  patients  suffering  fr6m  loc<jmotor  ataxia  and 
who  have  develot>ed  the  so-called  Charcot's  disease. 

It  is  but  a  single  step  further  to  suppose  that  arthritis  deformans 
is  itself  a  disease  of  nervous  origin,  and  that  the  joints  which  it  at- 
tacks become  subject  to  dystrjphic  changes;  and  the  hold  which  this 
theor}^  has  gained  upon  medical  opinion  is  in  great  measure  due  to 
the  writing  of  Senator''  and  R.  Wichraann**  in  Germany,  Ord"  and 
Duckworth"  in  Euglandi  Weljcr"  in  America*  to  mention  only  a  few 
of  the  authors  who  have  dealt  with  this  aspei*t  of  the  question.  An- 
other view  which  must  Ix*  mentioned,  and  of  which  Hutchinson  is 
the  lejuling  exponent,  looks  upon  arthritis  deformans  as  neither  a 
distinct  disease  nor  a  variety  of  gout  or  rheumatism,  but  aa  the 
product  of  a  blending  of  gout  and  rheumatism,  in  which  now  the  one 
and  now  the  other  element  prepontlerates. 

Arbuthnot  Lane"  and  others  ascrilw  a  large  share  in  the  causation 
of  the  lesions  to  mechanical  w^ear  and  tear  of  the  joints;  while  some 
believe  that  in  its  mo(«t  chronic  forms  the  di^f^jine  is  largely  of  the 
nature  of  a  senile  change. 
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Korbid  Aiiatomy. 

Seeiog  that  the  chai^gies  in  the  artieiilar  stmctares  which  resell 
from  arthritis  deformaiis  hafe  bc^n  carefnllT  studied  hj  a  loog  seme 
of  aUe  obserreia,  oar  knowledge  of  theee  changes,  at  any  rale  in  their 
more  adraiioed  stagea»  ta  tolerabl  v  complete.  All  the  tismies  which 
enter  into  the  stmctitfe  of  the  joints,  cartilage,  bone,  and  srnofial 
nembranef  aliare  in  the  morbid  prooeas,  bat  il  cannot  ev^i  yet  be 
elated  with  certainty  which  of  these  stnic*tYtres  is  first  attacked^  al* 
though  there  is  a  gfeat  probability  that  the  cartilaginons  coveringa 
of  the  articular  f^nds  of  the  bones  are  the  actual  primary  seals  of  the  | 
difieaHf). 

Thi»  ttDcerlAitiiy  is  not  a  matter  for  snrjirise  if  it  be  remembered 
that  arthritis  deformans  is  not  in  itself  a  fatal  malady ;  and  conae- 
qnently  that  it  is  only  rery  occasionally  and,  so  to  speak,  acciden- 
tally that  an  opportunity  is  aflforded  of  examining  the  joints  in  the 
earliest  Htages  of  the  disease. 

It  cannot  be  contended  that  the  observed  changes  are  absolutely 
characteristic  of  the  cases  to  which  the  name  of  arthritis  deformans 
is  usually  applierl,  for  similar  lesions  are  met  with  iu  the  joint  disease 
of  locomotor  ataxia,  in  that  which  occurs  in  ha^mofihilia,  as  well  a^ 
in  gouty  cjisen  of  long  standing.  Even  among  tlie  cases  commonly 
classed  together  aR  eiamples  of  arthritis  deformans  there  exist  con- 
spicuous clinical  differences,  such  as  separate  the  hip-joint  disease  of 
ekleriy  men  from  the  more  acute  affection  of  many  joints  which  is 
unfortunately  ko  common  among  women ;  sometimes  again  it  9^€sam 
that  artliritiH  deformanfl  developing  late  in  life  and  running  a  very 
slow  course  is  little  more  than  a  senile  change  in  the  joints. 


MORBID  AMATOMT. 


«id 


^ 


In  describiug  the  morbi<l  aoatrimy  of  the  dis^aa^  under  confiidera- 
tioti  it  will  be  well  to  consider  the  changes  in  the  several  articular 
structures  separat*>ljt  and  to  d**8<*rilK*  in  turn  the  Hbrillation  and  ero- 
sion of  the  eartilages;  the  eburuation  and  abnisiou  of  the  bones,  and 
the  outgrowths  of  uc*w  l>one  around  the  articular  surface;  and  lastly 
the  hyf>ertro|}hy  of  the  syuortal  fringes  and  other  lesions  of  the 
syuoviul  ineiuVirane. 

The  cartihige  lesions  are  among  the  most  characteristic  of  tlie 
morbid  changes  uf  arthritis  deformans.  In  the  early  stages  of  the 
disease  the  iirticular  cartilages  of  the  affected  joints  are  seen  to  have 
lost  their  uniform  structure,  and  to  present  the  ap{iearanoo  of  velvet; 
the  "nap"  consisting  of  delicate  fibrilhe  formed  from  the  ground 
sulmtance  of  the  cartilage,  frtiTO  which  the  cellular  elements  have  tlis- 
appeared. 

Tlic  manner  in  which  the  fibnlktion  is  brought  aliout  has  been 
carefully  studied  l\v  Cornil  and  Rauvier,"  from  whose  description  the 
following  account  is  condensed.  The  earliest  morbid  appearance 
obsen-ed  is  the  multiplication  of  the  cells  throughout  the  entire  thick- 
ness of  the  cartilage,  and  the  formation  of  capsules  ai-ound  some  of 
them.  Within  these  primary  capsules  a  number  of  secondary  cap* 
sulci*  are  formed,  which  may  be  either  indei>endent  of  each  other  or 
grouped  together  in  common  envelopes,  PreWous  oliservers  hail 
mistaken  these  capsulei»  for  tnio  cartilage  celk,  but  Comil  and  &in- 
vier  showed  that  this  is  not  their  real  nature  by  staining  them  with 
iodine,  which  colors  the  [>rotoplasra  of  the  cartilage  cells  browTi,  but 
barely  imparts  a  tint  to,  or  altogether  fails  to  stain,  these  secondary 
CA  pilules. 

The  next  event  is  that  those  primitive  c-aiisules  which  approach 
most  nearly  to  the  surface  rupture  into  the  articular  cavity,  and  those 
which  are  more  deeply  seated,  lieing  able  to  grow  only  toward  the 
surface  of  the  cartilage,  rupture  into  each  otlier,  and  in  this  way  a 
series  of  parallel  tubules  is  formed^  and  the  ground  substance  of  the 
cartilage  is  split  up  into  filaments. 

The  velvety  c*artilage  is  l>pf(ire  long  completely  destroyed  in  places 
by  tlie  friction  of  the  artifular  surfaces  u[>on  each  other,  leaving  the 
underlying  Iwiue  completely  liare.  As  might  bo  expect4>d,  the  removal 
of  the  cartilage  is  finit  brought  almut  over  the  central  fK>rtions  of  the 
articular  surfa^^es,  but  a»  time  goes  on  the  cxpc^ed  area  becomes 
more  and  more  extensive.  As  was  originally  pointed  out  by  Sir 
James  Paget,  the  remarkable  tendency  to  symmetrical  invasion  which 
is  so  characterUtic  of  arthritis  ileformans  is  manifested  even  in  this, 
I  and  the  destroyi»d  area  in  the  joint  of  one  limb  may  closely  corre- 
I     spond  botli  in  sha|)e  and  in  position  with  that  in  the  corresponding 
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juini  of  the  opxxiBite  limb.  Bindfleisch  holds  that  the  dcBtructioE  of 
the  cartilage  ia  not  purely  meehamcal,  but  is  greatlj  facilitated  bjr 
Uie  proce$»s  of  ibul'ouh  degeneratioD,  and  it  is  interesting  to  noiB, 
this  connection,  that  Hoppe-Seyler"  detected  the  presence  of  a  1 
amount  of  mucin  in  the  Bjnorial  fluid  removed  from  a  diseaaed  joint. 

The  changee  in  the  bonea  in  arthritis  deformans  fall  under  thieej 
heads,  vix, : 

1-  Osteophyte  formation; 

2.  Ebuniation; 

3.  Abraaion. 
In  contrast  to  the  destruction  of  the  central  portion  of  the  articular 

Gsrtilagea  already  described  is  the  heaping  up  or  lipping  of  their  j 
edges,  which  is  thus  explained  by  Coruil  and  Banvier. 

The  edges  of  the  cartilaginous  surface  are  to  some  extent  over* 
ipped  and  covered  by  the  synovial  membrane,  and  their  synov 
^vering  prevents  the  escape  of  the  contents  of  the  rux)tured  capsules^ 
into  the  synovial  cavity,  with  the  result  that  the  cellular  elements 
collect  under  it  and  lead  to  the  formation  of  (mtgrowths  of  newly 
formed  cartilage  which  are  known  as  chondrophyti*^.     As  time  goes 
on  these  chondrophytes  becx)me   ossified  and  then  constitute  the 
familiar  bony  outgrowths  or  osteophytes  which  have  so  important  *| 
share  in  the  production  of  the  deformities  characteristic  of  the  dis-i 
ease.     In  some  part,  insteml  of  definite  outgrowths,  a  rim  of  new  bone 
is  formed  which  gives  rise  to  the  condition  recognized  clinically  as 
lijipiug. 

The  process  of  ossification  commences,  as  Volkmann"  showed,  in 
the  parts  in  the  immediate  neighborhood  of  the  original  bone,  andj 
progresses  at  a  slow  rate,  so  that  even  at  a  period  when  the  proo-i 
ess  is  far  advanced  the  osteophytes  still  retain  a  covering  of  carti- 
lage. As  a  result  of  the  outgrowth  of  osteophytes  the  bulk  of  the 
articular  ends  of  the  bones  may  be  very  greatly  increastnl,  and  the 
mobility  of  the  joint  may  l>e  thereby  seriously  interfered  with. 

Tuniing  to  the  consideration  of  the  more  central  portions  of  the 
articular  surfaces,  the  bone  in  these  situations  also  is  fouud  to  have 
undergone  a  remarkable  change.  The  sui»erficial  layer  has  become 
extremely  hard  antl  compact,  so  that  it  resemljles  ivory  in  appearand, 
a  resemblance  whicli  is  further  increased  by  the  polishing  which  it 
has  undergrme  in  couseiinence  of  the  friction  of  the  articular  surfaces  j 
igainst  eaeli  other.  On  this  account  the  change  in  question  has  re- 
ceived the  name  of  ebnrnation.  Tlie  ^motithness  of  the  eburnated  sur- 
faces is  broken  by  minnto  perforations  with  which  it  is  riihlled,  and 
wliich  correspond  to  Haversian  c^*nals  which  have  l>een  laid  open. 
Ebumation  may  be  regardetl  as.  to  some  extent,  a  conservative  [irocess^ 
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Bing  that  the  liarduesa  at  the  ivory-like  layer  tends  to  impede  the 
process  of  abraMion  to  which  the  exposed  bony  surfuces  are  subjectetl. 

Various  explanations  of  the  process  of  ebumation  have  been  suf^- 
geated.  Thus  Ziegler*'  attributes  this  change  t*)  a  si»ftening  of  the 
subjacent  bone  simultaneously  with  the  changes  in  the  cartilage  which 
lead  to  fibrillation,  which  softening  leads  to  the  production  of  c^vi- 
tie^«  into  which  a  growth  of  Viiseular  medullary  substance  extends, 
and  in  this  way  the  formation  of  a  layer  of  new  bone  is  brought 
about. 

Cornil  and  Ranvier,  on  the  other  hand,  ascribe  the  formation  of 
the  compact  new  bone  to  the  discharge  into  the  adjacent  medullary 
spaces  of  the  cartilage  cap8nlf*s  of  the  deepest  layers,  which  as  they 
increase  in  siase  exert  pressure  uiK)n  the  intervening  bone  and  so  bring 
about  its  absorption;  but  they  further  admit  that  intlammatory 
changes  may  have  a  share  in  the  pn>ce8S. 

Even  the  eburnated  surfaces  often  show  cons[)icuous  evidence  of 
the  abriLsion  to  which  they  are  subjected,  and  are  apt  to  be  scored 
by  deep  grooves  running  parallel  witli  each  other  and  following  the 
direction  in  which  the  bones  rub  upon  each  other  in  the  ordinary 
movements  of  the  joint. 

By  the  combined  action  of  the  two  processes  of  osteophyte  forma- 
tion and  abrasion  most  profound  alterations  in  the  mechanism  of  the 
iiflected  joints  may  be  produced.  What  was  originally  a  convex 
articular  surfjice  may  be  reduced  by  abrasion  to  a  concave  form,  and 
the  abnormal  cavity  may  be  rendered  much  deeper  by  osteophytic 
outgrowths  surrounding  it.  There  is  a  specimen  in  the  museum  of 
St.  Bartholomew's  Hospital  (London)  which  affords  a  most  striking 
illustration  of  such  changes.  In  this  si^ecimen  the  shoulder  joint  is 
that  wliich  is  affected,  and  what  was  onc^  the  glenoid  canty  of  the 
scapula  htm  become  converted  into  a  highly  polished  convex  boss; 
whereas  the  heatl  of  the  humerus  has  been  changed  into  a  cavity  sur- 
rounde<l  by  bulky  fieteophytic  outgrowths,  which  have  tliemselvea 
undergone  extensive  abrasion  adapting  their  fonn  to  the  requiiementa 
of  the  reversed  mechanism  of  the  joint. 

Volkmann  pointed  out  that  the  abrasion  of  the  Imny  surfaces  is 
almost  certainly  aided  by  some  alteration  in  the  structure  of  the  bone 
itself,  which  in  its  earlier  stages  is  probably  of  the  nature  of  a  rare- 
fying osteitis ;  he  observed  that  mere  mechanical  friction  does  not 
sufficiently  explain  the  fact  that  groo\ing  may  take  phu^e  on  portions 
of  the  bony  surfaces  which  are  not  yet  denuded  of  their  cartilaginouit 
covering;  and  he  held  that  this  rarefying  change  is  followed  later  by 
a  hanlening  prot^ess. 

Tnie  himy  ankylosis  U  an  almost  unknown  result  of  artliritia  de- 
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formans.  Not  entirely  unknowB,  for  it  has  been  met  with  in  the 
vertebral  coliimn,  where  this  change  has  been  described  by  Bowlby  ; 
but  in  the  joints  of  the  limbw  with  their  far  j^reat^r  molnlity  it  never 
occurs,  Neitht^r  is  there  any  t'Ciideucy  to  the  produetion  of  fibrous 
adhesions,  a  process  which  is  so  conspicnons  in  some  forms  of  artic- 
ular disease,  and  even  in  the  artbrHis  of  bleedei-s,  which  i>resentft 
in  other  respects  changes  closely  resen^biing  tliose  of  arthrit 
deformans. 

The  changes  in  the  shafts  of  the  long  bones  are  far  less  conspicu- 
ous tliaii  tliose  of  the  articular  i)ortion8,  I>ut,  as  Adams  long  ago 
pointed  i>ut,  these  portions  also  may  exhibit  an  increase  of  size  and 
of  density. 

Like  the  cartilages  and  Ixmes,  the  synovial  membranes  are  the 
seats  of  conspicuous  morbid  changes  in  artliritis  deformans*  In  some 
oaeea  in  which  ofie  rat  ions  have  l>een  performed  upon  joints  thus 
diseased  during  the  life  of  the  i>atient,  brilliant  injection  of  the  syn- 
oxiid  memlirane  has  been  obsen^ed;  but  the  most  typical  chan^jes  ar© 
the  conspicuous  thickening  of  the  membrane,  and  the  hypertrophy 
of  the  synovial  fringes.  Such  hyi>crtrophiod  fringes  are  cnnspicucms 
in  all  museum  si>ecimens  of  this  disease.  In  the  hyi>erti'ophie<l  tuftn 
fatty  changes  frequently  take  place,  or  they  may  l)ocome  converted 
into  cartilaginous  m/ussea  which  remain  attache*!  to  the  surface  of 
the  membrane  by  slender  i>edicle8.  The  pedicles  are  very  apt  to  be 
ruptured,  with  the  result  that  the  pellet  of  cartilage  becomes  converted 
into  a  loose  body  lying  free  in  the  articular  canty. 

Similar  cartilaginous  masses  may  also  Vie  present  in  the  bumtf 
in  the  neigldiorhofMl  of  the*  diseased  joint,  and  are  easily  and  fi'e- 
queutly  to  be  detected  by  i)alpatiou  in  the  bursa  fiver  the  olecranon. 
It  is  not  easy  to  undersUnd  how  the  opinion  origimited  that  on^  of 
the  characteristics  of  arthritis  deformans  is  the  absence  of  any  ten- 
dency to  the  accumulation  of  tluid  in  the  cavities  of  the  aflfected  joints ; 
yet  it  has  frerpiently  been  asserted  that  this  is  the  case,  and  one  of 
the  names  assigned  to  the  disease,  viz.,  art h rife  sMic,  was  intended  to 
emphasijie  this  view*  So  far  as  my  othti  experience  goes,  and  I  could 
suppoii  my  opinion  by  quotations  from  many  eminent  authorities 
who  have  devoted  attention  to  the  8ubjt>ct,  this  stat^^ment  is  <piite 
opposed  to  the  facts,  and  effusion,  often  of  consideralile  amount,  is 
frequently  present  both  in  the  cavities  of  the  joints  and  in  the  bnrsm 
in  their  immediate  neigh borhooih  many  of  which  are  doubtless  in 
diret!t  communication  with  the  articular  canties.  We  possess  an 
analysis  of  the  articnhir  fJui<l  from  a  cjisc  of  aHhritis  deformans  by 
no  less  an  authority  than  Hoppe-Seyler,  which  gives  the  following; 
result: 
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3IuciD..   ._, ,_  ^^.lt>  parts  per  1,000. 

Albuminous  subsUmces , . , , 3>,  92  '*  1 . CMK>. 

EUiereiil  uxtnkct........ 0.93  "  1.000. 

Alcoholic  extract,  1.30  "^  1,000, 

Wiitery  extract,. .  _  0.65  **  1,000. 

Acetic  extract. 1.53  *•  1.000. 

Inorganic  substaneeB . . .  S,19  **  1,000. 

TotJil  8olfii9 62.ai         *•      1,000. 

Water  ..  »37.G9        •'      1. 000, 

1,000,00 

111  the  ethereal  extract  cholesteriQ,  lecithin,  and  traces  of  fat  were 
detected. 

Next  to  the  joint  lesions  the  atrophy  of  musclea  eonstitntee  the 
moat  conspicuous  change  present  in  arthritis  deformans.  Post  mor- 
tem the  aflfected  muscles  are  obviously  wasted  and  have  a  brownish 
tint  which  is  compare<l  by  Debove  to  that  of  dead  leaves.  Debove  has 
further  shown  that  the  atrophy  is  of  th*^  tvi)e  met  ^*ith  as  the  result 
of  nervous  lesions,  the  degeneration  of  the  various  component  fibres 
being  conspicuously^  unequal  in  its  degree.  Changes  of  the  nature 
of  neuritis  have  been  detected  by  Pitres  and  Vaillard"  in  several  cases 
of  this  disease  which  they  have  exatnineil,  and  the  amount  of  change 
which  the  nerves  had  undergone  apjieared  to  stand  in  a  direct  I'elation 
to  the  degree  of  atrophy  of  the  muscles  supplied  by  them. 

Clinical  Varieties. 


It  has  already  been  mentioned  in  a  previous  section  that  the  moi^ 
bid  changes  in  the  joint  structures  which  have  just  been  deecriWl 
are  met  witli  in  cases  which  diflFer  widely  among  themselves  in  their 
clinical  features.  In  one  instance  a  woman,  perhaps  nt>t  more  than 
thirty  years  of  age,  notices  an  enlargement  and  jmin  on  movement  of 
the  joints  of  her  fingers,  and  the  disease,  preserving  more  or  less  of  a 
8ymmetric4il  distribution,  spreitds  rapidly  from  joint  to  joint,  until 
hardly  an  articulation  in  her  body  escapes  its  invasion ;  the  disease 
showing  no  tendency  to  leave  those  joints  which  were  earlier  attacked 
as  fresh  ones  become  involved.  In  another  instance  an  elderly  man 
who  has  pH?rhaps  sustained  a  sliglit  injury  in  the  neighl>orhood  of  one 
of  his  hips  suffers  from  pain  in  the  hip-joint  with  linntatiou  of  its 
movement,  without  any  involvement  of  other  articulations.  As  the 
disease  slowly  progres.sea  considerable  shortening  of  the  limb  may  re- 
sult and  the  neighl>oring  muscles  will  waste,  but  l>eynnd  the  pain  and 
the  lameness  which  the  disease  produces  he  may  suffer  but  little  in  his 
genend  health.     In  both  the  supposed  cases  the  lesions  in  the  joints 
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are  of  Bimilar  nature  and  both  must  be  looked  uijod  as  examplea  of 
arthritic  deformans.  It  is  therefor©  uecessary  for  purpo«i*s  of  clini- 
cal description  Uy  classify  the  cases  and  to  discuss  separately  the 
etiology  and  symiitoms  of  tlie  several  varieties  of  the  disease. 

The  first  and  most  imporbint  group  embraces  those  cases  which 
are  characterized  by  the  atfeetioa  of  many  joints  and  m  hicli  may  be 
classed  together  under  the  name  of  multiple  arthritis  deformans. 
This  is  the  condition  which  is  unfortunately  so  common  in  women  of 
all  ages  and  of  all  stiitioDs  of  life,  but  which  is  especiaUy  frequent 
after  middle  lifo;  which  tends  especially  to  invade  the  smaller  rather 
thau  the  large  joints,  producing,  in  many  instances,  conspicuous  de- 
formities of  the  hamhi  and  feet. 

As  a  subvariety  of  this  form  may  lie  grouped  those  cases  in  which 
the  terminal  joint^s  of  the  fingers  are  alone  affected  by  the  disease  in 
its  most  chronic  form,  displaying  the  small  nodular  outgrowths  which 
are  caUed,  after  the  physician  who  first  described  them,  Heberden's 
nodes. 

As  a  second  subvariety  may  be  descriWd  a  group  of  cases  in 
which  the  lesions  characteristic  of  arthritis  defiirraans  are  devel- 
oi>ed  as  secjuela^  of  other  joint  aflections,  such  as  the  arthritis  of  acute 
rheumatism,  «jf  gtait,  or  of  gouorrhcea.  Such  secondary  case^»  al- 
though they  are  much  loss  common  than  the  primary  ones,  must  be 
reckoned  witli  in  an  attempt  to  explain  the  pathology  of  the 
disease. 

The  second  main  group  embraces  those  cases  in  which  one  or  two 
joints,  usually  of  the  larger  kind,  are  alone  attacked,  as  in  the  second 
of  the  supposed  eases  above  descri!>ed.  Indeed  the  typical  example 
of  this  condition  is  the  malum  coxie  senile,  the  very  chronic  disease 
of  the  hip-joint  which  is  not  infrequently  met  with  in  elderly  men. 

If  we  ado])t,  as  has  here  been  done,  the  vit?w  that  the  changes  in 
the  joint  structures  aflford  the  sole  t+^st  of  the  natui-e  of  the  case,  and 
that  where  a  certain  set  of  morbid  changes  are  met  with  there  we  have 
an  example  of  arthritis  deformans,  it  b«>c»omes  h)gically  necessary  to 
iuclutle  in  a  thiixl  main  group  a  class  of  cases  to  which  the  name 
arthritis  deformans  is  not  usually  assigned,  namely,  those  in  which, 
in  the  course  of  an  organic  disease  of  the  great  nerve  centres,  joint 
le-sioas  closely  resembling  those  of  primary  arthritis  deformans  are 
developed.  Sucli  lesions  are  by  no  means  confined  to  locomotor 
ataxia,  although  the  arthritis  of  that  disease  is  the  most  familiar 
example  and  tliat  to  which  the  greatest  amoimt  of  study  has  l>een 
devoted. 

Following  the  classification  above  lai<l  down,  I  propose  to  consider 
first  and  separately  the  etiology  and  clinical  features  of  the  primary 


ETIOLOGY. 


525 


multiple  cases  which  conHtitute  at  the  same  time  by  far  the  most 
numerous  class,  and  that  in  which  tlie  disaHtroua  effects  of  the  makdj 
are  most  conspicuous. 


Multiple  Arthritis  Deformans. 

Etiology. 

It  seems  tolerably  certjiin  that  hereditary  tendency  plays  a  far 

,_le88  conspicuoua  part  in  the  causation  of  arthritis  deformans  than  it 

Joes  in  connection  with  either  gout  or  rheumatism.     How  great  its 

iufluence  is  it^is  extremely  difficult  to  ascertain  with  any  approach  to 

accuracy. 

ETen  under  the  most  favorable  circumstances  statistics  of  hered- 
ity have  only  a  doul)tful  value  unless  they  are  the  outcome  of  [>er- 
sonal  observations  by  medical  men  of  the  diseases  met  with  in  several 
generations  of  a  family.  When,»  as  is  so  often  the  case,  they  are 
merely  based  upon  the  information  supplied  V»y  individuals  who  are 
not  in  a  position  to  give  any  accurate  account  of  the  nature  of  the 
[laladies  from  which  their  parents  f»r  grandparents  suffered*  and 
liiose  acquaintance  with  their  own  medical  histories  is  so  imperfect 
that  possessed  by  the  majority  of  the  class  from  whicli  hospital 
patients  are  drawn,  their  scientific  value  is  reduced  almost  to  the 
vanishing  point 

This  is  true  even  of  those  diseases  which  have  well-defined  posi- 
tions in  the  popular  n(^ology,  and,  a/ortiort,  when  we  have  to  do  with 
disease  such  aa  that  under  discussion*  which  has  no  place  at  all  in 
'the  popular  mind  as  distinguished  from  rheumatism  and  gout,  the 
difficulty  of  obtaining  any  trustworthy  information  will  be  greiitly 
increased,  or  indetxl  pnictically  insuperable. 

The  use  of  the  term  rheumatic  gout  affords  an  excellent  example 
of  tlie  diffi**ulties  which  surround  investigations  of  this  kind.  In 
England  arthritis  deformans  is  the  disease  to  which  this  name  is 
commonly  applied,  and  its  employment  in  this  sense  has  met  with 
the  approval  of  such  high  authorities  as  Dr.  Fuller  and  Mr.  Jonathan 
HutchinHou.  WTien,  on  the  other  hand,  we  turn  to  the  lower  orders 
we  find  that  among  hospital  patients  rheumatic  gout  is  the  name  by 
which  tnie  articular  gout  is  almost  invariably  known,  while  arthritis 
deformans  is  group  among  the  conditions  which  are  descrilied  as 
■^rhenmatic^s/*  Obviously  we  have  here  a  fruitful  source  of  confusion 
and  mystification. 

8uch  statistics  as  I  shall  quote  are  baseil  upon  a  series  nf  five 
i^hundred  cases  which  I  extracted  some  years  r*go  from  m,v  father's 
books,  and  which  were  analysed  in  a  paper  published  in  the 
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TransactioDB  of  the  Royal  Medical  and  Chimrgical  Society  in  1887.*' 
These  patients  were  drawn  from  the  more  educated  classes  of  the 
community,  and  the  statistics  are  therefore  somewhat  more  trust- 
worthy than  if  they  had  been  based  upon  a  similar  series  of  hospital 
cases. 

The  following  table  emlxdies  the  results  arrived  al: 

Ftoiily  history  of  gout, , .  ai 

**  doubtful  goul,.  10 

"  "  rbcumatisiD. .....  4$ 

•*  "  rlioumatoid  artbritjfl , H 

**  **  Imod- joint  affection  .14 

•*  "  joint  affection 24 

**  **  rbeuoia tic  gout... I 

*  "  deformed  joints* I 

"  ••  crippling  by  rheumatism  11 

••  **  sciatica 2 

••  •*  gout  and  rhemnatism 7 

•*  •*             "       band  affection . .  - 

"  **  **       crippling 

**  "              **       joint  affection   .  [ 

**  "              "       dcform«'d  joint .  rt 

••  •*  gout,  rheumatism,  and  rbcumaioid  imiiritis* .».,..         ] 

**  **  rbcuniutism  and  joint  affertinn            _  .  4 

*•  **                    **            sciatica  1 

*  **  "  cripplint'  I 
•*  **  •*  rheumatoid  artljritis, , .  I 
"  **                    •            band  affection  i 

It  will  be  noticed  that  gout  holds  a  prominent  place  in  the  list* 
being  in  the  families  of  nearly  one-third  of  all  the  cases. 

Kheumatinm  occurs  sixty-four  times  in  all,  but  it  is  probable  that 
some  cases  of  arthritis  defornmus  were  so  descrilied.  Of  the  re- 
maining conditions  such  as  hand-joint  affection,  deformed  jointSi  and 
HO  on,  which  were  i)robaV3ly  of  the  nature  of  arthritis  deformana, 
there  are  eighty-four  examples* 

The  proi>ortion  of  gouty  family  histories  is  certainly  high  and 
seems  to  lend  suj>|M:>i-t  to  the  view  expressed  by  some  eminent  authori- 
ties that  the  daughters  of  gouty  fathers  show  a  siiecial  liability  to 
arthritis  defoi^mans.  On  the  nther  hand  it  must  1)e  remembered  that 
gout  is  extremely  common  in  Eugland  amoug  the  classes  to  which 
these  patients  belonged. 

The  numl)er  of  cases  in  which  there  was  stated  to  be  a  family 
hiHtnry  of  rheumatiKm  was  smaller,  and  there  is  little  doubt  that 
otJjHr  conditions  than  true  acute  and  subacute  rheumatism  were  in- 
cluded under  this  heatb     In  spite  of  this  the  pro{x>rtion  of  such 
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hidtoriea  is  smaller  than  was  the  case  among  a  series  of  five  hunilred 
hospital  oiit-patientja  who  had  not  themselves  suffered  from  rheuma- 
tism, aud  who  were  only  (iuestioned  as  regards  the  oc^curi'eDce  of 
actual  rheumatic  fever  among  their  nearest  relations.  This  result  is 
interestiuK  from  its  bearing  upon  the  pathology  of  arthritis  deformans, 
in  view  of  the  opinion  that  it  is  merely  a  varietj*  of  chronic  rheiuna- 
tism. 

When  we  turn  from  statistics  to  evidence  of  a  safer  kind  there  can 
be  no  question  that  not  inlrtMpiently  several  cases  of  arthritis  de- 
formans (x^cur  in  tlie  same  family,  and  although  this  is  a  less  common 
occurrence  than  with  gout  and  rheumatism,  such  examples  are  suffi- 
ciently comtiiou  to  warrant  the  conchision  that  arthritis  deformans  is 
to  some  ei^tent  an  hereilitary  disease.  Even  here  we  may  \ye  deceived 
and  ascrilje  to  the  influence  of  heredity  an  association  which  is  in 
reality  due  to  several  menil)er8  of  a  family  I^eing  alike  exposed  to  the 
exciting  causes  of  the  malad^'. 

As  a  typical  example  of  such  a  family  history  I  may  quote  the 
case  of  a  poor  woman  who  was  under  my  care,  who  was  a  sufferer 
from  typical  arthritis  deformans,  and  who  stated  her  father  and 
mother  both  hjid  enlarged  joints.  She  wtis  one  of  fifteen  chUiiren, 
onl^'  six  of  whom  lived  to  grow  up,  and  her  three  brothers  and  two 
sisters  were  all  said  to  suffer  from  enlargement  of  the  joints  such  as 
she  herself  exliibited, 

I  have  not  found  that  such  family  historiea  are  to  l)e  obtained  more 

I  frequently  in  cases  in  which  the  disease  is  developed  at  an  unusuall; 
early  period  of  life  than  in  those  in  which  it  has  a  later  onsets 
whereas  those  who  suffer  from  gout  at  an  early  age  nearly  always 

[  have  a  strong  hereditary  tendency  to  that  malady. 

Such  stiitisties  as  those  al3ove  quoted  appear  to  lend  countenance 
to  the  idea  which  was  formerly  very  prevalent  that  there  exists  an 
arthritic  diathesis,  a  pre^lisposition  to  articular  disease,  upon  which 
gout,  rheumatism,  or  arthritis  deformans  is  apt  to  l>ecome  develope*!. 
It  is  difficult  to  reconcile  such  a  view  witli  the  fiu^t  that  gout  and 
rheumatism,  at  any  rate,  are  not  merely  diseases  of  the  joints  vdt\ 

^  visceral  cnnq>lications,  but  are  systemic  disorders  of  which  arthriti» 
is  merely  a  prominent  manifestation.  Nevertheless  it  must  be  con- 
fessed tliat  the  intricate  way  in  which  these  various  ilisoi-ders  are  mixed 
up  in  cerUiin  families,  and  even  ocenr  in  succession  in  the  same  indivi* 

'  dual,  lends  much  countemince  to  the  hyp<jthi»sis  of  **arthritism." 

Another  group  of  observers**  insist  that  the  tulH^rcular  diathesis  is 

•  one  of  the  most  important  of  the  conditions  pnxlisposing  to  artliritis 

I  deformans,  and  maintain  that  a  ttibercular  family  hiiitory  is  extremely 

[oommon  among  those  who  suffer  from  it     I  believe  that  Dr.  Fuller 
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was  the  first  to  advance  this  view.     Tubercle  contributes  so  largely 

to  the  general  death-rate  of  the  eommunity  that  families  in  which 
that  disease  cammt  be  traced  are  perhaps  rather  in  the  minority,  and 
in  order  to  obtain  any  at  all  trustworthy  BtJitistical  evidence  upon 
this  point*  it  would  \m  necessary  to  compare  the  family  histories  of  a 
series  of  patients  with  arthritis  deformans  with  those  of  a  series  of 
patients  not  so  afflicted.  Such  e\'idence  would  have  more  vidne  than 
in  the  case  of  many  other  diseases,  seeing  that  a  death  from  consump- 
tion in  the  family  makes  a  deep  impression,  and  the  iuformatioii 
afforded  on  the  point  is  as  a  rule  fairly  rehable. 

I  cannot  say  tliat  I  have  ever  l>een  struck  by  any  s^jecial  liability 
of  members  of  tuliereular  families  to  arthritis  deformans,  nor  am  I 
prepai*ed  to  go  with  those  who  assign  to  the  tuliercular  diathesis  any 
very  large  share  in  its  causation* 

The  LiflHeuce  of  Sex. — In  the  multiple  form  of  arthritis  defor- 
mans the  influence  of  sex  is  strongly  marked.  Whereas  gout  is  far 
commoner  in  men  than  in  women  and  acut^  rheumatism  falls  with  an 
ai^proach  to  equality  upon  Inith,  this  disease  attjicks  women  far 
more  commonly  than  men.  Among  the  five  hundred  patients  re- 
f<*rred  to  aljove,  there  were  no  less  than  four  hundred  and  eleven 
women  and  only  eighty-nine  mon»  and  the  ine<juality  would  have 
been  still  more  conspicuous  but  for  the  fact  that  cases  of  the  local- 
ized t\'pe  were  included  as  well  as  those  in  whii-h  many  joints  were 
involved;  such  examples  constituted  a  considerable  propoiiion  of 
the  male  cases.  This  greater  liability  of  the  female  sex  is  not  con- 
fined to  any  particular  period  of  life,  but  is  observetl  even  in  the 
rare  cases  in  which  the  disease  occurs  in  children.  It  is  leaat  con- 
spicuous in  old  age. 

Liflitence  of  Afje. — The  liability  is  greatest  between  the  ages  of 
forty  and  fifty -five,  but  no  age  enjoys  immimity  from  attack.  Casoa 
occurring  in  early  adult  life  are  apt  to  assume  a  more  acute  form, 
and  the  disease  usually  spreads  then  with  much  greater  rapidity^ 
than  in  older  patients  in  whom  it  tends  to  advance  but  slowly  and 
^  paripasHit  with  other  senile  changes.  The  curve  and  table  which  are 
here  appended  show  the  ages  of  incidence  in  the  five  hundred  crises. 
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It  will  be  noticed  that  in  the  curvB  of  femftle  cases  (indicated  hy 
tbe  contiDQoufi  Une)  there  is  an  unbroken  tvm  imtil  the  five-year 
period  45-49  is  reached^  and  from  thni  jK^riml  onward  an  unTm>ken 
falL  When  on  the  other  hand  we  turn  to  tbe  male  ra^e^  we  find  no 
such  regularity  of  the  curve  (denote*!  by  the  dotUnl  line)  and  no 
definite  maximum.  No  doubt  the  falling  off  in  the  number  of  the 
female  cases  in  later  life  is  in  i>art  due  to  the  smaller  numU^r  \A 
persons  living;  but  this  will  not,  I  think,  eitplain  everything. 

liijlueiive  of  the  Meitfqtause, — The  jieriod  of  maximum  liability  m 
women  is  seen  to  corresj^ond  appr*^3Limately  to  the  years  following 
the  period  of  the  menopause,  and  common  experience  confirms  the 
teaching  of  the  statiBtit^s  upon  this  fMiint,  for  it  is  found  that  many 
eaflds  originate  within  a  few  years  of  that  [veriod. 

Eighteen  patients  of  the  series  dated  the  onset  of  the  disease  from 
a  period  within  two  years  before  the  n  se,  and  no  less  a  num* 

bc^r  than  41  fn^m  the  two  years  follovr  t  event.     In  5  rases  tbe 

onset  was  dated  from  the  actual  menopause.  Adding  these  together  we 
find  that  out  c»f  the  411  female  patiente,  no  less  than  (U  dated  tlje com- 
mencement of  the  niahidy  from  within  two  years  of  the  cUmacteric. 

Even  in  cases  which  date  the  onset  from  an  earlier  period  of  life 
the  influence  of  the  menof>iiuse  is  often  ccinsf>icuous«  for  the  diseaae 
is  apt  to  aet|uire  fresh  vigt>r  nt  that  |»eri*Hh  antl  t«i  prove  oven  more 
refractor}^  to  tn^atment  than  usuid. 
Vol.  11-34 
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Exciting  Cames, 

Exposure. — There  ia  a  prevalent  impression  that  exposure  to  cold 

and  damp  is  among  the  most  im}>ortant  of  the  exciting  causes  of 
multiple  arthritis  deformuos,  Imt  I  l>elieve  that  the  influence  of  the 
faotoi*8  has  been  considerably  exa^jjgerated.  Uoquestionably  thos©l 
who  suffer  from  it  are  extremely  sensitive  to  changes  in  the  weather, 
a  fall  of  temperature  or  a  spell  of  wet  bein^  fretiuently  atteudrrl  by  a 
marked  exacerbation  of  the  articular  pains,  but  even  the  patients 
themselves  do  not  very  often  ascribe  the  conimencement  ol  their  suf- 
ferings to  such  causes,  or  at  any  rate  not  so  often  as  might  bo  expected 
if  they  were  very  potent  etiological  factors.  In  this  respect  arthritis 
deformans  stands  in  conspicuous  contrast  to  true  rheumatism,  for  an 
attack  of  the  latter  disease  is  iierhaps  more  often  than  nut  ascrilKLnl 
to  getting  wet  through,  sitting  in  damp  clt>thes»  sleeping  in  a  damp^ 
betb  or  such  like  causes. 

There  \n  a  ti^ndency  at  the  present  day  to  discredit  the  jiiiiuv-iice  of' 
cold  and  dam|i  jis  provoking  causes  of  many  diseases  in  which  their  in- 
fluence wfis  formerly  unquestioned,  such  as  pneumonia,  acute  nephri- 
tis, and  other  maladies;  but  however  diflicult  it  may  be  t<i  reconcile 
their  action  with  the  teaching  of  modern  pathology,  the  fact  remains 
that  the  diseases  in  tpiestion  fret[nently  follow  closely  upon  a  definite 
exposure  or  chill,  and  it  seems  more  scientific  to  atteTnpt  to  adapt  our 
theories  to  facts  that  rest  uiwn  such  abuuilant  evidence,  than  to  i-e- 
ject  observations  which  do  not  at  first  sight  fit  in  with  our  theories* 

Although  it  is  not  improbable  that  in  the  case  of  arthritis  defor- 
mans the  confusion  of  this  malady  with  true  rheumatism  is  largely 
resiwnsible  for  the  widespread  opinion  that  it  often  dates  from  ex- 
Iiosare,  it  is  impoHsible  to  deny  that  in  some  cases  these  factors  do 
really  seem  to  play  the  chief  part  in  this  causation,  and  when  tliis  ia 
the  case  the  exposure  has  generally  been  pr<^»longed.  Living  in  ii 
damp  house  or  in  a  cold  and  damp  neighborhood  appear  to  be  more 
potent  than  any  sudden  chill. 

In  only  nine  out  of  the  five  hundred  cases  was  there  a  clear  history 
of  such  an  origin. 

Diekiic  Firors. — Dietetic  cauBes  do  not  appear  to  have  any  im- 
portant simre  in  the  causation  of  arthritis  deformans,  that  ia  lo  say, 
thijse  wliirh  tend  to  excess;  but  scanty  food  or  such  as  is  not  rejidily 
assimilated*  by  leading  to  malnutrition,  certainly  favors  the  dovelo|>- 
ment  of  the  disease.  In  this  respect  the  disease  in  question  stands 
in  conspicuous  c<mtrast  to  gout,  and  a  diet^iry  which  would  Iw*  snibnl 
U»  a  gouty  jjatient  nuiy  |jnjve,  and  often  hasprovp»b  vcrv  detrimental 
to  one  suffering  from  arthritis  deformans. 
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Bcl  any  condition  which  tends  to  lower  vitality  appears  to 
have  a  decided  iixfluence  in  favoring  the  developnaent  of  the  arthritis, 
and  of  the  few  chiUi-eu  who  sufl'er  from  it  a  considerable  proportion 
come  from  very  poor  homes. 

Acute  illnessm  of  varioaB  kinds  must  be  included  among  tlie  excit- 
ing causes  and  e8i>eciany  such  as  are  apt  to  lea%"e  behind  them  a  last^ 
ing  impairment  of  the  genenil  health.  Influenza  possesses  this  qual- 
ity in  an  eminent  degree,  and  no  one  who  has  paid  attention  to  the 
subject  e^n  fail  to  have  been  struck  by  the  frequency  with  which 
patients  who  have  developed  arthritis  deformans  during  the  past  few 
years  ilate  the  coujTneut'ement  of  their  troubles  from  an  attack  of  in- 
tlueuza  acquired  during  the  recent  epidemic  outbreaks  of  that  malady. 
At  the  same  time  we  must  not  forget  that,  owing  to  the  enormous 
prevalence  of  influenza  during  those  epidemics^  the  relation  may  be 
more  apparent  than  real,  and  there  is  moreover  a  widespread  tendency 
to  ascribe  almost  all  ailments  to  that  C4&use.  Of  the  oci*urrence  of 
arthritis  deformans  as  a  8e«|uel  of  acute  rheumatism,  as  well  of  other 
diseases  which  tend  to  implicate  the  joints,  I  propose  to  spenk  at 
some  length  in  a  later  section  of  this  article. 

Uterine  Cavseji, — Some  authors  ascril>e  to  uterine  disorders  a  very 
prominent,  if  not  the  most  prominent  part  in  the  causation  of  multi- 
ple arthritis  deformans,  and  if  their  views  are  correct,  an  explanation 
is  sujipliod  of  the  excessive  liability  of  the  female  sex.  The  influence 
of  the  menopause  as  a  predi^iM^Bing  cause  has  already  been  discussed, 
and  frequent  and  rapid  child-beiuing  as  well  na  exc^'Ssive  and  pro- 
longed lactation  must  be  ranked  among  the  conditions  which  cause 
exhaustion  and  so  predispose  to  the  disease.  Of  the  411  female  cased 
of  my  series  the  condition  of  the  menstrual  function  was  noted  in 
17B,  In  105  cases  the  catamenia  were  regular  and  normal,  and  they 
were  irregular  in  period  or  in  amount  in  71, 

Two  bundled  and  sixty-seven  of  the  female  patients  were  married 
and  144  were  single. 

The  size  of  the  family  was  noted  in  the  case  of  132  patients,  and 
of  these  92  had  less  than  six  children,  and  40  had  more ;  2  had  had 
thirteen,  1  fifteen,  and  1  seventeen  children. 

In  5  eases  the  ons^^t  of  the  disease  was  said  to  have  occurred  after 
A  oonfinement»  in  S  after  a  miscarriage,  and  in  3  during  preg- 
nancy. Five  patients  Iiad  saffenMl  fnun  uterine  or  ovarian  tumors. 
Dr.  Ord'*  states  that  of  a  aeries  of  thirty-eiglit  patients  under  his 
oare  no  leas  tlian  thirty  hail  some  uterine  derangement  or  disease, 
either  slight  or  severe,  and  he  has  ol>serve4l  that  in  some  cases  the 
meuHtnial  periotls  are  attended  with  an  incDvise  of  the  pain  iu  the 
joints.     In  aome  cases  pregnancy  seems  to  hasten  the  progress  of 
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the  disease,  but  occasionally  the  patients  sufler  less  at  such  periodB_ 
than  at  other  times. 

fVorn/  ami  Care, — Among  the  most  interesting  of  the  excitii 
causes  of  arthritis  deformans  are  certain  which  can  only  be  supjiosoil 
to  act  through  the  nervous  system*  and  which  may  be  roughly  classed 
as  worry  and  care.  The  potency  of  such  causes  has  been  asserted  by 
a  number  of  observers,  and  histories  of  this  kind  are  far  too  fre- 
quently vohmteered  by  tbe  patients  to  allow  of  any  serious  doubt 
upon  the  subject. 

In  the  series  of  500  eases  there  were  34  in  whit*h  such  cause 
were  mentioned,  and  among  such  were  inchided  sudden  loeses   by 
bank  failures  and  sick  nursing  of  near  friends. 

Nor  is  the  pernicious  influence  of  worry  and  cai'e  confined  ta 
the  original  causation  of  the  diseasej  for  they  further  tend  to  incr« 
the  patients'  siiflerings  where  the  disease  is  already  established,  anc! 
the  statement  is  not  infrequently  volunteered  by  them  that  any  de- 
pression of  sjarits  or  anxiety  always  tends  to  make  the  [>ains  worse. 

Some  cases  have  been  recorded  in  which  a  violent  mental  shock 
or  fright  instead  of  j>rnIonged  worry  has  preceded  tbe  onset.  Two 
cases  are  mentioned  by  Kohts'"  in  which  arthritis  deformans  followed 
the  shock  of  a  shell  bursting  close  to  the  patient,  and  Ley  den*'  statoH 
that  in  Strasburg  many  cases  date  their  origin  from  the  bombard- 
ment of  that  city  during  the  Franco-German  war.  Here,  however,  tbe 
other  conditions  ] prevailing  in  a  besieged  city  may  have  been  partly 
responsible. 

I/fJnrtf. — The  influence  of  injuries  is  more  marked  in  thecausatiou 
of  the  localized  than  of  the  multiple  variety  of  the  disease.  Never- 
tlieless  eases  are  occasionally  met  with  in  which  the  characteristic 
changes  have  l>een  developed  in  a  single  joint  which  has  been  tbo 
seat  r>f  an  injury,  and  have  afterward  extended  t-o  other  articulations. 
I  have  myself  met  with  several  cases  in  which  this  was  stated  to  have 
been  the  course  of  events. 

Lastly  there  remains  a  considerable  proportion  of  cases  in  which 
none  of  tlie  exciting  causes  mentioned  al>ove  appears  to  have  lieen  at 
work,  nor  indeed  can  any  deiiuite  cause  for  the  onset  of  the 
bo  tra(*ed. 

Clinical  Featukes. 


Cofidiiton  of  (fie  Joints  and  Jluncles, 

Cases  of  multiy^le  arthritis  deformans  fall  into  three  main  chisses 
which  may  Ije  dewcribed  respectively  as  acute,  subacute,  and  chronic. 
In  the  acute  cases,  which  are  more  commonly  met  with  in  younger 
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patietilB,  the  disease  maj  easily  be  niistakeu  for  acute  rlieumatism  at 
its  oD«et,  anil  the  diagnosis  is  rendered  the  more  difficult  bv  the  fact 
that  the  paiu  may  be  altogether  out  of  pro|>oiliaii  to  an  v  obrious  en- 
largement of  the  joints* 

Such  examjiles  are  rare  in  comparison  with  those  of  a  more  8ub« 
acute  type  in  which  the  enlargement  of  the  joints  is  noticeable  from 
the  outset  and  the  paiu  is  severe,  but  seldom  sufficiently  so  to  con- 
fine the  patient  to  bed.  It  is  in  women,  usually  under  forty  years 
of  age,  that  this  eondition  is  most  typically  seen. 

In  the  cases  of  the  third  or  chronic  claas^  commonly  met  with  in 
persons  ml\^nce<l  in  life,  the  course  of  the  disease  is  very  slow,  so 
that  it  will  take  many  years  to  produce  the  amount  of  criijpliug 
that  is  develo[>ed  in  the  counse  of  a  few  months  in  the  more  subainite 
teases. 

Moreover  the  pain  is,  as  a  rule,  far  less  severe  bsxlI  sometimes  is 
quite  insignificant,  although  the  deformities  may  be  very  cousiiicuous. 

Dial i'ibut ion  of  the  Joint  Lemons, — In  the  examples  belonging  to  all 
the  above  ty[>es  the  distribution  of  the  articular  lesions  tends  to  lie 
Tery  uniform.  It  is  one  of  the  pei'uliar  features  of  arthritis  defor- 
mans, in  which  it  iliffers  from  other  articular  diseases,  that  the  small 
joints  of  the  fingera  and  toes  are  especially  liable  to  be  attacked  even 
in  the  earliest  st^iges  of  the  disease. 

It  is  true  tliat  the  joint  which  is  particularly  lialdo  to  gout  is  a 
email  peripheral  joint,  but  as  gout  extends  it  tench*  rather  to  attJK'k 
the  iai*ger  articulations  such  as  the  knees,  wrists*  and  elbows,  and, 
I  as  a  nde,  involves  the  finger-joints  only  in  its  later  stages. 

The  most  striking  feature  in  the  distribution  of  the  lesions  of 
artln-itis  deiormaiis  is  the  remarkable  symmetry  which  they  so  often 
present.  We  frequently  see  the  corresponding  joints  of  the  tv»*o  hands 
pickeil  out  by  the  disease,  and  the  invasion  of  one  of  the  larger  joints 
is,  as  a  rule,  quickly  followe<l  by  the  implication  of  its  fellow, 
t  8nmetimes  a  pair  of  joints  little  prone  t^  other  forms  of  arthritis, 
'  such  as  the  cariK>-metac4irpal  joints  of  the  thumbs,  are  alone  involved 
for  a  time. 

This  tendency  to  symmetrical  distribution  of  the  lesions,  although 
'bo  strikingly  manifested  in  arthritis  deformans,  is  not  l>y  any  means 
contint*<l  to  it  among  articuhir  diseases*  In  acute  rheumatism  the 
joint  lesions  show  hardly  any  symmetry  of  arrangement,  it  is  true, 
but  the  distribution  of  the  subcutaneous  nodules  of  rheumatic  chil- 
dren may  be  quite  as  symmetrical  aa  tlmt  of  the  joint  lesions  of 
arthritis  deformans.  In  gout,  again,  although  nnilateml  distribution 
is  the  rule,  we  not  infrequently  see  an  attack  in  one  gT>Rat  toe,  closely 
followed  by  one  in  the  corr«3Siionding  joint  of  the  o[>posite  foc»t;  but 
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her©  the  peculiar  circiimstancjes  of  the  first  metatarso-phalangeal  joizit 
may  be  responsible  for  the  occurrence. 

Again  to  quote  an  affeetioii  not  strictly  articular,  tlie  syphilitic 
epiphysitis  of  infants  is  sometimes  remarkably  symmetrical.  We 
must,  therefore,  be  careful  leat  we  find  ourselves  attaching  undue 
weight  to  symmetrical  distribution  of  lesions,  as  evidence  of  the  ner- 
vous origin  of  those  lesions. 

Even  in  multii>le  arthritis  deformans,  symmetry  is  by  no  means 
the  universal  rule,  and  cases  might  Ije  quoted  in  which  the  disease  | 
was  strictly  limited  to  the  joints  of  one  aide  of  the  body ;  aSi  for  ex- 
ample, in  a  female  patient  whose  right  knee,  elbow,  and  temporo- 
maxilhiry  joints  were  alt)ne  aflVcted. 

As  Charcot  pointed  out,  the  special  liability  of  the  small  joints  of 
the  hands  and  feet  to  be  attacked  early  is  in  j>art  due  to  their  110- 
riphenil  situation,  the  diwease  showing  a  tendency  to  progreHS  cen- 
tripetally.  In  some  individual  cases  this  tendency  is  very  marked, 
as,  for  example,  in  the  case  of  a  woman,  aged  forty -six  years,  whose 
feet  were  fii-st  attjicked  and  aftei*ward  the  jaw-joints,  ankles,  knees, 
hands,  wrists,  elbows,  shoulders,  and  hips,  in  the  above  order. 

If  a  table  be  constracted,  based  upon  a  largo  number  of  eases  in 
all  stages  of  the  disease,  showing  the  frequency  with  which  the  sev- 
eral joints  suffer,  it  is  obvious  that  those  joints  which  tend  to  be 
earliest  attacked  vnll  show  the  highest  figures,  and  the  order  of  fre- 
quency of  implication  will  con^espond  roughly  to  the  order  of  invasion. 

Such  a  tiible  was  constructed  for  the  five  hundred  cases  which 
have  already  l>een  frequently  referred  to,  ami  this  tjible  is  here  repro- 
duced. It  will  lie  seen  that  the  i>eripheral  Joints  t^nd  to  suffer  most, 
and  the  l)i|)-joinis  least;  but  the  knees  which  are  so  lial>le  to  all  kinds 
of  arthritis,  stand  second  upon  the  list,  immediately  after  the  hands. 


Jit  in  IS 

Hnnds,    . 

Kmcd    308 

Feet ,..172 

Ankles. 187 

Wriste 188 

ShoiiUlere  . .  .,125 
Elbows 125 


of  total. 


TutAl  number 
of  cases 

.480  in  rm m.o 

.308      "       .    ..,..60.6 

34.4 

.......27.4 

20-6 

..,.,..25,0 
,,25,0 


JoiuU 
affected. 

Uips.. . 


Totat  ttumber  r^rc^ntaiev  I 

of  C&SrKI.  of  totalT     ' 

73in500,.,,l4.e 


Timporo-maxiilury,  125 

Cervical  spine 178 

Dorsftl  spino . , , 15 

Sterno -clavicular 2 


It  is  a  remarkahle  fact  that  the  results  were  Terr  similar  in  each 
liundred  cases  taken  separately,  esi>eeially  as  regards  the  liability  of 
the  hands  and  knees. 

I.      II      IIL    rv,     V. 

Hanrls  m        Hry        85        86        88 

Knees m       C'i       59        55       68 
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In  25%  or  mtlier  more  than  half  the  caseB^  the  hand-joints  were 
ftrnt  affected ;  in  64  cases  the  knees,  and  in  only  28  the  feet,  were  first 
attacked. 

The  number  of  cases  in  the  atnive  ^ble  in  which  there  wafl  eliglit 
or  severe  affection  of  the  temporo-maxillary  and  spinal  joints  will  at 
once  attract  attention;  and  their  liability  is  a  characteristic  feature 
of  arthritis  deformans,  which  sometimes  lends  valuable  aid  in  the 
diagnosis  of  a  doubtful  case,  for  with  the  exception  of  gonorrha^al 
rheumatism  there  is  no  diseiise  liable  Uj  be  confused  with  arthritis 
deformans  in  which  these  joints  ai-e  apt  to  be  involved. 

Clinitxtl  Cftaraekr  of  ihe  Arfienfor  Lfsiom, — Enlargement  of  the 
affected  joints  is  the  most  im[x>rtant  sign  of  arthritis  deformans,  and 
it  is  of  tliree  different  kinds. 

1.  In  the  most  chrome  cases  the  enlargement  is  almost  entirely 
due  to  osteophy tic  outgro^i^hs  upon,  and  ]ipi)ing  of  the  articular  ends 
of,  ttie  bones.  The  shaix?  of  the  enlarged  bones  is  easily  made  out  by 
the  touch,  and  the  osteophytes  form  distinct  bony  excrescences  which 
are  sometimes  so  sharp  that  they  even  threaten  to  pierce  the  skin, 
Li[>ping  is  particularly  well  made  out  at  the  lower  end  of  the  femur, 
and  arountl  the  patella.  This  tyi>o  of  enlargement,  which  is  very 
well  seen  in  the  hanils  of  many  old  women,  in  whom  the  disease  is 
almost  of  the  miture  of  a  senile  change,  is  characterized  by  the  abrupt 
increase  of  size  at  the  level  of  the  affected  joint. 

2.  Fusiform  enlargement  to  which  the  thickening  of  the  synovial 
membrane  and  of  the  structures  around  the  joint  contribute  largely. 
In  this  condition,  which  is  seen  in  its  most  typic-al  fonn  in  younger 
subjects,  the  triinsition  frtmi  the  normal  to  tlie  swollen  parts  is  much 
more  gradual,  as  the  name  by  which  I  have  deecribe<l  it  imidies,  and 
the  osteoiihytic  outgrowths  are  much  less  conspicmous. 

This  form  of  enlargement  is  perhaps  l>e8t  seen  in  tlie  middle 
joints  of  the  lingers  and  in  the  wrist  In  tlie  case  of  the  latter  the 
natural  narrownng  of  the  limb  at  the  wrist  may  bo  entirely  or  almost 
entin'^ly  alKilished. 

3.  The  third  form  of  enlargement  is  duo  to  the  aecumuhition  of 
fluid  in  the  cjvvity  of  Uie  joint  or  in  the  neighboring  bursjp.  Tlie 
enlarged  bursie  are  liest  seen  U|>on  the  dorsal  asjiect  of  the  wrist-joint, 
where  they  occasionally  attain  to  a  considerable  size. 

Enlargementa  of  the  second  and  third  of  tlie  above  claeaes  are 
somewhat  amenabh*  to  treatment,  and  the  improvement  in  the  appear- 
ance of  a  joint,  when  the  bursal  swellings  disappear,  and  when  the 
natural  contour  of  the  part  is  to  some  extent  restored,  is  sometimes 
ver>'  striking.  Osteophyte  enlargement,  on  the  other  hand,  is  of 
course  not  amenable  to  treatment 


Ib  Ihofve  of  Ibe  lermioal  juiiils  of  the  fingers,  the  i 
f  HiB  eods  of  the  horns  is  spk  to  prodnoe  a  perumueni  and  iireduci- 

lateml  dedexkui  of  Ibe  terminal  phahiogea,  usually  tow^d 
radial  aide,  wldefa  ia  reoderfd  more  conspicooos  bj  the  idiiar  del 
ioo  of  the  Sng/am  aa  a  whole,  with  vhicb  it  is  often  aasociated 
which  ia  a  dafbraiify  of  an  eoliiely  different  type. 

In  the  laiger  jointa  such  aa  the  knee  or  ellK)w,  great  aweUin^  m 
ftan  preaeut,  eepeciaUy  if  there  is  fluid  effusion,  bot  even  tht^  swell- 
of  the  soft  parts  alone  may  be  so  considerable  as  to  lead  to  the 
aoapicion  that  doid  ta  present  when  it  is  not>  nntil  an  examination  is 
made« 

In  the  earlier  stages  of  tlie  disease  there  is  nsually  weU-marke 
c*rackling  in  the  joint  on  movement,  such  aa  is  present  in  other  for 
of  chronic  artbritiH,  bat  wLpu  the  bones  have  become  bare  of  cartil 
the  grating  of  the  bony  surfaoes  npon  each  other,  to  which  the  grooves" 
aeen  uj»rm  their  surfaoea  post  mortem  bear  eloquent  testimony,  may 
often  be  clearly  felt. 

Amtcultation  of  the  dJsease<1  joints,  which  I  have  frequently  pruc-"' 
tiaed,  has  nut  afforded  evidence  of  the  i*oudition  of  the  parts  in  any 
way  superior  to  that  obtained  by  palliation. 

Impaii-ed  mobility  of  the  parts  is  uiitundl\'  a  prominent  feature  of 
the  disease,  and  may  be  extreme  w  hen  the  bone  changes  are  advant^<?d, 
but  actual  lK>ny  antylosis  never  takes  place  except  in  the  joints  of  the 
ipinal  olunuj,  and  there  is  n<»  temlcmcy  U^  the  formation  of  fibn-ius 

besious  which  contribute  so  largely  to  the  immobility  caused  by 
otlier  forniK  of  chronic  joint  disease. 

In  advanced  cases  and  even  in  the  earlier  stage  of  the  disease 
movements  may  be  seriously  impaired  by  spasm  of  the  musclee,! 
Thui  is  best  seen  in  connection  with  the  temiJon>raaxillary  joint, 
which  is  often  involvotl  at  cjuite  an  early  i^eriod  in  the  coui-se  of  the 
disease,  the  aflectiou  usuidly  shomng  itself  as  a  tempomry  stiffness 
of  the  jaw  at  first.  In  many  instances  no  more  serious  effects  are 
oli«ior\'e<l,  but  occasionally  the  lower  jaw  becomes  permanently  fixe<l 
so  that  the  patient  has  to  l>o  feil  through  gaps  in  the  teeth.  Speci- 
mans  will  l>e  found  in  museums  in  which  the  condyle  and  its  cavity 
are  surrounded  by  extensive  osteophytic  outgrowths  which  must  have 
most  seriously  interfered  vriili  movement  at  the  joint,  but  even  in 
severe  cases  the  jaws  of  a  patient  which  cannot  ordinarily  be  sepa 
rated  to  a  sufficient  extent  to  admit  of  the  iutroduction  of  solid  food," 
V>e  found  to  he  sejiuruble  to  a  much  greater  extent  when  the 


mav 


jmtient  is  put  under  an  antestlietic ;  showing  how  lai^e  a  share  mtm- 
cnlar  spimni  has  had  in  limiting  the  movements. 

The  same  thing  is  noticed  in  the  minor  degrees  of  spinal  affection 
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wLicli  often  manifests  iteelf  at  first  as  stiffue^H  of  the  neck  or  back* 
The  rjJovemeDts  of  the  S|iiae  iire  often  iuterfered  with  Uy  a  greater  ex- 
tent than  the  joint  diseane  will  explain,  tmd  the  stiffness  may  be  at 
first  temporary  and  ptiss  tiff.  Moreover  when  the  cervical  spine  is 
affect4^^d  the  heiid  is  ofk»n  drawn  to  one  »ide.  But  spondylitis  of  this 
kind  may  ansume  far  more  severe  formn,  and  considerable  osteophyiic 
ontKi"*>wth8  may  be  produced  around  the  spinal  joints;  or,  as  I  have 
said,  actual  Ixmy  ankylosis  may  ttike  place.  As  in  other  dise^ksea  of 
the  Hpinal  inhimn,  radiatiny^  i)ain8  and  causal^a  may  bear  witness  to 
the  implication  of  the  emerging  nerve  roots  by  the  morbid  process* 

Muscular  Jdfjp/nf.—Mipr  the  joint  lesions  and  deformities,  mus- 
cular ati'opliy  is  perhaps  thn  most  consi>icuous  nf  the  phenomena  f»f 
arthritis  ileformanii. 

By  scnne  this  atiH^)phy  is  reganled  as  merely  an  example  of  tl»at 
which  is  apt  to  atlVct  the  muscles  in  the  neighlKjrhoi»d  of  joints  which 
are  the  seat  of  any  form  of  chronic  and  even  of  acute  arthritis,  and  it 
is  quite  certiiin  that  the  disease  under  consideration  must,  like  other 
forms  of  arthritis,  l*e  attendeil  by  such  wi^isting,  s*)  that,  in  part  at 
least,  the  changes  in  the  muscles  must  be  of  this  secondary  nature. 
There  are,  however,  those  who  believe  that  there  are  oth«T  iuAuencea 
at  work  in  its  productiim,  and  tliat  the  jnint  l«-sions  and  wasting  may 
be  ItHiked  upon  as  parallel  manifestations  of  the  same  morbid  process, 
due  to  a  commiui  •  nd  advancing /w7n/K/^//. 

The  so-called  a  muscular  atrtiphy  is  a  phenomenon  of  much 

interest,  and  one  which  cannot  be  explained  as  merely  an  effect  of 
disuse,  as  has  been  clearly  showii  by  Charcot  ami  others.  In  cases 
in  which  the  patient  is  confined  to  bed  by  an  affection  of  one  hip  or 
knee  joint,  l>oth  lower  extremities  are  kept  at  rest.  l>ut  the  wajsting  of 
the  muscles  of  the  disejisfnl  limb  altogether  exce^uls  that  on  the  sound 
side,  and  mort>over  the  atrophy  of  tlie  thigh  muscles  is  accompanied 
by  an  exaggeration  of  the  knee  jerk. 

Raymond**  arriveil  at  the  following  conclusions  as  ilie  outcome  of 
an  experimi»ntiU  study  <if  the  nmsndar  ntrnphy  fnllnuiug  traumatic 
joint  h^sious  in  animals : 

1.  Tlmt  the  limb  the  joint  of  whti*h  is  in  nn  J  <'xliibuH  various 
symptoms,  such  as  functional  impot4?nce,  iii«  i>  a^iJ  n^tlexes,  idio- 
muscuhir  contractions,  and  muscular  atr«>phy. 

*2*  That  such  atrophy  is  not  produced  when  f  ! -rior  nerve 

roole  corri'sponding  t<}  the  limb  are  divid^nl.     1  rion  of  the 

cord  hastens  the  atrophy  of  the  muscles  of  the  corresponding  limb, 
but  iUm'S  not  affect  that  of  the  opposite  limb  when  the  joints  of  both 
are  injured. 

B.  The  muaealar  atrophy  which  follows  joint  lesions  is  of  reflex 
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ori^;iii,  autl  is  due  to  x^wrely  tlyuamic  alterations  id  the  cord,  since  no 
anat<)mical  lesion  of  the  ant<>rior  coiTiua  or  f>eripheml  nerves  is  found. 

Thes^  results  8iip]>ort  the  ^iewH  advanced  by  Pa^et,  Charcot^  and 
otliers  aa  to  the  reflex  nature  of  the  changes,  and  Gowers"  regards 
Bucla  a  Uieory  as  the  only  tenable  one.  He  adds :  ^  It  is,  however,  an 
interesting  fact  that  the  wasting  is  accomimiiieil  by  an  increase  in  the 
myotatic  irritjibility.  We  have  in  fact  the  condition  that  ofk-n  re* 
suits  from  slight  degeneration  of  the  pyramidal  tracts,  and  must  be 
immediately  due  to  the  changes  in  the  t:inninations  of  the  pyramidal 
fibres  in  the  gray  matter— incre^ised  myotatic  irritability  and  slight 
w^asting,  and  merely  a  slight  diminution  in  the  electrical  irritability, 
similar  to  each  cun'ent." 

The  atrophy  of  arthritis  deformans  resembles  that  connected  with 
other  joint  affections  in  tending  to  affect  the  extensoi-s  more  than  the 
flexors,  although  both  sets  of  mu8*'les  may  share  in  the  atrophy,  but 
in  some  cases  the  wasting  is  extreme  and  some  of  the  affected  muscles 
D<'casionally  yield  even  the  comidete  re.action  of  degeneration. 

These  facts  are  among  thoKe  relied  upon  by  those  who  maintain 
the  jirimary  nature  of  the  muscular  atrophy  in  this  disease,  and  they 
further  maint^iin  that  the  ati'ophy  may  have  a  wider  distribution  than 
the  joint  lesions,  afi*ecting  limlis  or  portions  of  limbs  in  which  the 
joints  are  as  yet  intact. 

It  is  rK>ssible  and  indeed  probable  that  in  arthritis  deformans 
have  superadded  to  the  reflex  atrcjidiy  a  primary  muscular  affection 
simihir  to  the  dystrophy  of  the  akin  which  is  not  infrequently  ob- 
served, but  this  would  not  account  for  the  whole  of  the  atrophy.  sinc«» 
we  cannot  suppose  that  such  a  joint  disease  as  arthritis  tleformans  will 
not  share  with  all  other  joint  diseases  the  temleuey  tn  jiroduce  ii  reflex 
atrophy.  It  is  cx?rtainly  the  nde  that  the  atrophy  follows  rather  than 
precedes  tlie  jtiint  lesions,  but  it  is  an  interesting  fact  which  per* 
haps  lends  support  to  the  idea  of  a  mixed  atrophy,  that  although  in- 
crease of  myotatic  irritability  is  often  observed,  it  is  by  no  means 
consinnt  in  limbs  affected  by  arthritis  deformans,  even  when  its 
absence  cannot  be  explained  by  the  contlition  of  the  joints, 

»Sometimes  the  stiffness  or  painful  condition  of  the  joints  prevents 
the  examination  of  the  reflexes,  but  this  is  not  often  the  case. 

Some  yearn  ago  I  examined  the  condition  of  the  supinator,  triceps, 
and  knee  jerks  in  fifty  patients  suffering  from  arthritis  deformans, 
and  the  results  may  be  summed  up  as  follows : 

Among  23  cases  which  exliibited  well-marked  muscular  atrophy, 
there  were  18  in  which  increase  of  some  of  the  reflexes  was  observed ; 
whereas  in  27  cases  in  which  the  atrophy  was  comparatively  slight 
there  was  increase  of  reflexes  in  14  only. 
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Ab  in  other  varietiea  of  arthritic  muscular  atrophy  the  iticreaf^e  of 
myotatic  irritaliiUty  ia  not  iilways  eoiiliiied  to  the  affet^teJ  liinh.  In 
canea  in  which  one  hip-joint  is  aloue  affected  both  knee  jerkft  may  be 
increased.  In  »ome  coses  the  increji-se  is  very  conai)icuous.  Tlius  a 
man  aged  thirty -two  years  had  all  the  reflexes  greatly  exaggerated* 
His  hands,  feet,  t^bows,  knees,  shoulders,  and  ankles  were  all  the  seats 
of  arthritis  deformans  of  a  severe  type.  A  tap  uixm  either  supinator 
tendon  eaiised  contraction  of  the  triceps  and  some  clonic  spasm,  and 
j^rhen  the  triceps  U^ndon  was  struck  clonus  was  again  produced  and 
^ntractions  tjf  all  the  arm  and  scapular  muscles.  There  was  also 
conspicuous  exaggeration  of  the  knee  jerks,  with  slight  foot  clonus 
on  the  left  side.  The  muscles  exhibited  conspicuous  atrophy  and  the 
muscular  deformities  were  considerable*  A  somewhat  similar  case, 
in  which  a  tiip  up<m  the  patella  or  triceps  tendon  not  only  pnxUicM 
a  greatly  exaggerated  jerk,  but  also  gave  rise  to  contraction  of  the 
trunk  muscles,  h/is  lieen  recorded  by  Mader'*  of  Vienna. 

OcK^asionally  the  extension  of  a  limb  serves  to  set  up  a  clonic 
sfjasm. 

Mtmmlar  Ofmfvarfnrr  as  a  Came  of  /)^/onfnVi>^,— Spasmodic  con- 
tracture of  the  affected  muscles  ]ilays  a  very  important  and  conspicu- 
ous part  in  the  production  of  the  deformities  met  with  in  severe  and 
long-stjinding  cases  of  arthritis  deformans. 

In  the  limbs  this  cause  may  lead  to  flexion  and  almost  complete 
deprivation  of  mobility,  but  it  is  in  the  hands  and  fingers  that  such 
effects  are  best  seen  and  studied. 

The  muscular  deformities  are  much  more  conspicuous  than  those 
due  t^i  bony  enlargements,  and  are  usually  most  extreme  in  cases  in 
which  the  latter  are  least  marked.  In  the  hands  they  lead  to  distor- 
tions simihir  to  those  which  result  from  chronic  muscular  spasm  apart 
from  any  affection  of  the  joints,  as  in  old  cases  of  infantile  paralysis, 
and  in  cases  in  which  there  has  l>een  an  antecedent  hemiplegia  fol» 
lowed  by  rigidity.  In  one  respect,  however,  they  differ  from  these* 
viz.,  in  the  almost  constant  presence  of  a  marked  deflexion  of  the  fin- 
gers towanl  the  ulnar  side. 

This  ubiar  deflexion  is  only  met  with  after  affections  nf  the  meta- 
carpo-phalangeal  joints,  and  I  believe  that  the  involvement  of  these 
joints  at  some  period  is  m  aeoessar}^  hwior  in  its  causation.  One 
Bometitnes  sees  this  deformity  in  its  most  extreme  form  in  patients 
who  have  suffere<i  on  one  or  more  occasions  from  rheumatic  fever 
affecting  the  hands,  but  in  whom  the  knuckle-jointa  show  no  sign  of 
disease  other  than  the  relaxation  of  their  ligaments  which  dates  from 
the  Antecedent  infl^unmation. 

In  its  earlier  stages  the  prmluction  of  the  deflexion  cannot  cer- 
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tainlj  \)e  due  to  the  action  of  tlia  extensor  muwdes,  for  tlie  tendoi 
will  be  found  lying  in  tlieir  grooves  and  sharing  in  the  bend  at  tbm 
knuckles.  In  extreme  Ciises,  on  tlie  other  hnnd^  the  tendons  may  lie 
upon  the  ulnar  side  of  the  joints  when  the  kDuekles  are  flexed,  hut 
return  to  tlieir  proi)er  [Kisitiuus  when  the  iiugei's  are  extendeiit  In 
health  a  certain  degree  of  tleflexiou  of  tlie  fingers  to  the  idnar  side 
is  readily  prtHluced,  but  any  attempt  to  bring  about  a  Hiuiilar  deriexion 
to  the  radial  side  fails,  and  it  seems  probalile  that  in  diBeiiMe  the 
gi'eater  amount  of  ulnar  deflexion  of  whieli  the  relaxed  liganteuts  allow* 
is  taken  advantage  of  by  the  foree  of  gravity,  aidefl  perhaps  by  wast- 
ing and  conseiiuent  weakening  of  the  abductor  indicis. 

Whether  or  no  this  be  the  correct  exiJanation  of  the  phenoraenou, 
the  fact  remaios  that  ulnar  deflt^xion  of  the  fingers  is  not  a  siiu|ilo 
effect  of  muscular  spasm,  but  implies  present  or  antecedent  disease 
of  the  metjxcarpCHphalangeal  joinls. 

The  defcuinities  of  the  bauds  which  are  strictly  due  to  muscular 
spasm  have  been  elalx^rately  classified  by  Charcot  under  two  nuiin 
classes,  each  with  several  subdivisions.  The  basis  of  the  ch^Hific^itioti 
is  the  condition  of  the  middle  jumiH  of  the  lingers,  which  ai-e  somiv 
times  held  flexed,  while  in  other  cases  they  are  hyperextended. 
Permanent  flexiou  of  any  of  the  fluger-joints  is  apt  to  be  comj»ensat^ 
for  by  hyperexteusiou  of  others,  and  in  this  way  a  variety  of  gix*- 
tesf[ue  deformities  are  pitxluoed. 

In  Charcot*8  type  of  extennion  the  tenninal  phalanges  are  flesc 
upon  the  secoud  row  at  au  olituse  or  even  at  a  right  angle* 

The  second  phalanges  are  hyperextended  upon  the  first. 

The  first  i>halanges  are  flexed  upon   the  metacarpal  bones. 

Subvarieties  of  this  ty[)e  are  met  with* 

In  the  cases  lielonging  to  the  type  of  flexion  the  terminals  ai^  ex- 
tended upon  the  secoud  fdialanges,  which  arc  in  tuiu  flexed  upon  those 
of  the  first  row*  Tlie  first  [dialanges  are  extended  ujion  the  metat*ar- 
pals;  and  the  cari)ns  is  flexed  upon  the  forearm.  This  type  aUa 
admits  of  subvarieties*  The  iuterossei  doubth  sa  play  an  inii'ortant 
part  in  the  causation  of  these  deft»nmtios,  for  they  are  si^ecially  apt 
to  be  affected,  and  if  they  preponderate  over  the  other  muscle©  tliej 
wiU  produce  flexion  of  the  fii-st  [>hahinges  upon  the  metacarpals,  and 
the  type  of  extension  will  result,  whereas  if  they  are  weak  then*  will 
be  hyperextension  at  the  same  joints  and  the  tyjxi  of  flexion  will  l3e 
produced. 

Very  rarely  dropping  of  the  UTist  is  met  with,  as  distinguished 
from  acti%^e  flexion  at  that  joint,  and  this,  when  jiresent,  is  probably 
due  to  the  affliction  of  the  ]>eripheral  nerves  which  has  lieen  found 
jKJst  mortem  in  cases  of  arthritis  deformans  by  Pitrea  ami  VaiUard. 
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Abarfictfktr  Pkenometta, 

Cntnneom  PigmeHtafion  and  DtjHtrojyhy, — Kent  S|)€ni(ler/'  of  Bath, 
waH  the  firot  to  call  HttentioD  to  the  frequent  development  of  pigment 
8potH  npou  the  skin  in  the  neighborhood  of  joints  affected  with  ar- 
thritiH  deformans,  and  even  goe^s  so  far  ai*  to  say :  **  Concerning  the 
ilisseininated  form  of  pigmentation*,  commonly  called  freckles,  I  must 
expresB  an  ox)inion  thnt  there  is  no  single  point  so  diagnostic,  so 
ul»8(>lutely  cunnotative  of  early  osteo-arthritis.  My  oliservations  lead 
to  the  belief  that  it  exists  in  about  two-thirtls  of  the  undoubted  eases. '* 

More  rec*ently  the  same  jwunt  has  been  imlejK^ndently  iumsted 
u]iou  by  11.  Wiehmaun,**  of  Brunswick,  \vht»  was  obviotiNlv  unac* 
(polluted  witli  H[ientler*8  observation*. 

If  looked  for,  spots  of  pigmentution,  fre^piently  so  dark  as  to 
appear  almost  black,  will  oftt*n  be  found  in  the  neighl>orh(KHl  of  the 
affected  joints,  and  in  a  considerable  number  of  cjvses  their  develop- 
ment has  been  apparently  din^ctly  associated  wHth  that  of  the 
articular  lesions ;  but  such  spots  are  often  to  lie  seen  ujion  the  skin 
of  patients  who  are  not  suffering  from  arthritis  deformans  but  who 
have  reachf^d  th*>  perirnl  of  life  at  which  that  diseiise  is  most  com- 
mon ;  and  even  where  tiie  two  are  associated  the  patients  will  often 
state  that  the  pigmentation  has  l>een  there  as  long  as  they  can  re- 
uiPiulier.  It  is  often  very  difficult  to  ascertain  whether  the  i)igmen- 
tuition  of  the  skin  lias  any  real  connection  with  the  joint  troubles, 
and  therefore,  while  fully  admitting  the  accuracy  and  interest  of 
Spf^nder's  obsprvatitvns,  I  am  not  prepared  to  attaich  to  tlie  pig- 
ment spots  the  same  diagnostic  importance  that  he  does. 

In  a  oonsidendjle  proportion  of  cases  some  degree  of  glossiness  of 
the  akin  is  observed*  Sometimes  the  skin  iu  the  neighlx>rhood  of  the 
affected  joints  h*is  merely  an  unusually  shiny  appeanin<*e  and  seems 
to  be  unduly  thin;  but  occasionally  the  typical  pink  tint  and  glo«sy 
surface  of  cntjin<><ms  dystrt^phy  is  met  with,  Tlie  Iat<»  Dr  Hmlden  '* 
recorded  an  instance  in  which  the  changes  had  i>rogresHed  a  stage 
fuither»  and  trophic  ulcers  had  developed. 

Dystrophic  changes  may  also  lie  present  in  th>'  iimIIs.  Init  usmdly 
he  im[miniient  of  nutrition  is  slight  and  shows  itsilf  an  a  rule  in  the 
jrm  of  longitudinal  striation  such  as  is  so  commonly  seen  in  gouty 
"subjects,     (F^loma  of  (h«»  legs  was  i^  i  liy  (^liarcot  and  Vitlal, 

and  such  ciilema  is  certainly  som**tim»  -  i^cd  in  cases  of  arthritis 

deformans  ajiart  from  itny  recognizable  visceral  lesions  to  which  it 
C4in  l>e  »iscrtlw>d,  I>ocal  sweating  has  lie^n  ol>served  by  Spender. 
Wichm^inn,  an*l  «>*hcp^,  but  this  fdienonienon  is  not  peculiar  to  ar- 
thritis deformans  among  diseases  affecting  the  joints. 
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Suhciitaneous  NodultH, — The  occasional  development  in  apj 
ently  typical  eases  of  aiihritis  deformaus  of  subeiitaneoua  nodules 
closely  reaembliug  butli  in  their  seat  and  characters  those  seen  in 
children  suffering  from  acute  or  subacute  rheumatism,  presents  a 
problem  whicli  is  not  yet  rijie  fur  sohitioD. 

As  long  ago  as  1883  Payne*'  called  attention  to  the  occniTenee  of 
subcutaneous  nodules  in  cases  of  chronic  rheumatoid  arthritis,  sug- 
gesting that  they  probably  were  only  developed  in  the  neigh l>or- 
hood  of  inflamed  joints.  A  noteworthy  example  of  the  condition  has 
been  placed  on  record  by  Wallace  Anderson. " 

They  are  also  mentioned  hy  Fagge  Howard  and  some  other 
authoi-a.  Some  cases  of  this  kind  were  lately  recorded  hy  Newton 
Pitt/*  The  following  case,  which  was  under  the  care  of  Dr,  Antlrew 
in  St.  Baitholomew^s  Hospital,  affords  an  excellent  example  of  thecou- 
ditiou; 

E*  C.»  male,  aged  39,  with  no  family  history  of  joint  disease, 
suffered  tifteen  yeai-s  previously  from  a  slight  rheumatii"  attack.  Hih 
present  illness  began  with  an  attack  of  influenza  Ave  months  l^^fore 
his  admission,  A  foiiuight  later  he  had  luiin  in  the  back,  and  artic- 
ular pains  which  shifted  rapidly  fi'om  joint  to  joint,  and  was  confined 
t^>  l)ed  for  seven  weeks.  The  pains  had  never  ceased  in  the  interval. 
The  ncMlules  were  lirst  noticed  two  or  three  weeks  after  the  joiuta  l>e- 
caion  affeck*d,  and  had  gone  on  forming  ever  since.  lf\*hen  seen  be 
Iiad  many  no*lnJes  ujjon  the  scalp,  foreliead,  elbows,  ]>almaris  and  ex- 
tensor tendons  of  the  hands,  knees,  and  in  many  other  situations.  He 
stated  that  some  were  decreasing  in  size.  The  tiuger- joints  wor«* 
considerably  enlarged,  and  there  was  marked  niusi-nlar  atrojiliy  as 
well  as  some  ulnar  deflexion  of  the  tiiigei*s.  The  shoulders,  wrists, 
hips,  knees,  and  feet  were  also  involved.  He  had  suffered  from  some 
stiffness  of  the  temporo-maxillary  joints,  and  on  the  back  of  Uie 
hantls  were  many  small  pigment  spots  which  he  said  had  appear 
sincB  the  commencement  of  his  illness.  The  nodules  on  the  kneoi 
wf^ro  W(>11  niarke*!,  but  there  was  no  bony  enlargement.  All  the  nod-" 
ules  were  curiously  tender  and  in  this  respect  only  differed  from  the 
ordinary  rheumatic  nodules.  The  heart's  a|x*x  l>eat  was  outside  tht? 
nipi^le  line  and  the  thst  sound  was  impure,  Imt  there  was  no  tbstinct 
minrmur.  The  i)atient  stated  that  in  the  earlier  part  of  his  attack  he 
had  sweated  profusely. 

It  is  possible  that  the  above  caae  was  originally  one  of  rbeui] 
tism  on  the  top  of  which  arthritis  deformans  had  develoi>ed» 
sometimes  happens,  and  that  the  two  disorders  were  both  presoB 
side  by  side;  or  possibly  the  disease  was  not  true  arthritis  defonnti 
but  the  condition  simulating  it  which  is  sometimes  met  with  as  a 
seijuel  of  rhenmatisni,  although  certain  features  of  tlie  case,  such  a.** 
the  implication  of  the  tern  port  )-ma\illary  joints,  are  opjiosed  to  such 
a  view  of  its  nature. 
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A  third  possible  explauatiou  18  tliat  in  the  course  of  arthritis  de- 
formans nodules  closely  resembling  true  rheumatic  nodules  may  be 
develo[]>ed,  the^accepUinve  of  which  explanation  would,  it  must  be 
confessed,  lend  strong  support  to  those  who  maintain  the  rheumatic 
nature  of  the  malady. 

It  will  l>e  noticed  that  in  this  insttmce  the  nodules  were  tender,  a 
very  unusual  feature  in  rheumatic  cases,  but  which  has  been  noticed 
by  Newton  Pitt  in  other  similar  cases;  and  that  they  ajvpeared  at  a 
period  of  life  in  which  the  ordimiry  rheumatic  utHlules  are  extremely 
rare.  These  latter  are  indeed  commonest  in  children  and  are  scJdom 
met  with  in  patients  who  have  passed  twenty -five  years  of  ajtye* 

Newton  Pitt  has  fouml  that  the  noilules  last  longer  in  crises  of 
arthritis  deformans  than  in  rheumatic  crises,  sometimes  jjersistinK  for 
many  years »  and  are  not  associated  with  cardiac  lesions.  He  further 
remarks  that  they  may  att*iin  to  an  inch  in  diameter,  and  I  alst>  Irnve 
seen  examples  of  such  lari;e  nodules.  Sometimes  what  appear  to  be 
ntMlules  upon  the  ellKiws  are  found  on  examination  to  have  their  situ- 
ation in  the  bursa  over  the  olecranon. 

In  one  case  which  Pitt  «lescril>es,  there  was  extensive  fibrous 
thickening  of  the  affected  parts  rather  than  discrete  nmlules,  and 
associated  with  this  was  a  marked  amount  of  peripheral  asphyxia 
which  he  ascribes  to  the  pressure  of  the  growth. 

A  cfise  in  which  ext+nisive  exudations  similar  to  those  niun*  re- 
ceutly  obsen*ed  by  Newton  Pitt  has  l>pen  descril^cd  by  Middletnn»  of 
Glasgow," 

hnn  ill  Arthrtfts  Ih'j\tnnaiin, — The  pains  rxiKTiHun**!  hy  sutlVr^rN 
from  arthritis  deformans  are  of  several  ditferent  kinds,  and  may  be 
class  ided  as  follows : 

1.  Articular  pains,  due  to  the  morbid  pruces.s  m  the  joints; 

2.  Pains  of  a  neuralgic  type  which  are  experienced  iu  other  situ- 
ations than  in  the  diseased  joints ; 

3.  Cramps,  due  to  iminful  spasm  of  the  muscles  in  the  neighbor* 
hood  of  diseased  joints ; 

4.  Ibuliating  pains  due  to  involvement  of  nerve  roots,  met  with 
only  when  the  vertebrsd  column  is  implicated. 

I.  The  pain  in  the  diseased  joints  varies  very  greatly  in  severity, 
and  in  some  cases  of  the  most  chronic  type  it  is  bo  slight  that  the 
patients  themselves  lay  but  little  strt*ss  up4m  it,  being  far  nmre  con- 
cemeil  at  the  disfigurement  which  the  disease  produces.  On  the 
other  hand  it  is  often  very  severe,  and  may  cause  intense  suffering. 
Movement  tends  to  increase  the  pain,  and  the  patients  freftuently 
suffer  more  when  warm  in  bed.  As  already  mentionetl.  changes  of 
weather,  and  even  worry  and  anxiety  are  often  the  causes  of  exaeer- 
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bation.     The  patients,  as  a  rule,  describe  this  pain  ae  having  a  gnaw- 

iDg  or  biirniug  character. 

The  joints  are  apt  to  be  most  painful  at  a  comparatively  earlv 
period  of  their  implication  by  the  disease;  that  is  to  say,  at  the  time 
wlien  the  articular  cartilages  are  imdergoiiig  destniction;  rh  the  dis- 
ease progresses  and  the  ends  of  the  bones  become  bared  and  ebur- 
nated,  the  severity  of  the  pain  may  be  greatly  diminished.  Indexed 
one  may  nsnally  give  the  patients  the  consolation  of  assiiring  tliem 
that  even  although  the  progress  of  the  disease  be  not  stayed  by  treat- 
ment, time  will  at  least  biing  alienation  of  suffering. 

2.  The  neuralgic  pains  have  Ijeen  specially  dwelt  upon  by  Kent 
Spender,  who  calls  attention  tu  a  neuralgic  pain  in  the  ball  of  the 
thumb  or  on  the  inner  side  of  the  wrist,  wdiich,  like  the  pigment 
spots,  he  looks  upon  as  an  almost  pathognomonic  symptom  in  the 
early  stages  of  arthritis  deformans.  To  the  same  category  may  be 
referred  the  pains  in  the  bones,  which  can  I'eadily  L»c  distinguished 
from  the  true  articular  pains, 

^  3.  Painful  muscular  crumps,  although  less  common  than  the 
above,  contiibute  materially  to  the  sufferings  of  the  iiatients*  Like 
crami>3  from  other  causes,  they  are  of  sudden  onset,  and  ai-e  apt  to 
cease  as  suddenly  as  they  commenced.  Tlie\'  are  met  with  in  mus- 
cles in  the  neighborljood  of  the  diseased  joints,  and  the  joints  them- 
selves are  rendt^red  more  painful  l>y  the  action  of  the  muscles  upon 
them*  I  believe  that  Charcot  was  the  first  to  call  attention  to  such 
cramps  as  a  prominent  feature  in  some  cases  of  arthritis  deformans, 

Foi^unately  ti*eatment  is  often  very  effectual  in  relieving  and  also 
in  warding  off  such  attacks. 

4.  If  a  careful  analysis  is  made  of  the  pains  from  which  patients 
with  arthritis  deformans  suffer,  it  w  ill  l>e  iound  that  radiating  burn- 
ing pains,  following  tlie  course  of  a  sjunal  nerve,  and  associated  with 
spondylitis,  are  decidedly  less  uncommon  than  might  be  supposed* 
They  occasionally  fallow  the  coui^se  of  the  occipital  nen^es,  or  take 
the  form  of  brachialgia  or  intercostal  nem^algia,  and  sometimes  as- 
sume a  very  severe  form. 

Ley  den"''  records  the  case  of  a  man,  aged  sixty-four,  who  suffei*ed 
from  arthritis  deformans,  which,  among  other  parts,  involve<l  the 
lumbar  spine*  One  night  the  patient  was  suddenly  attacked  with 
intense  pain  in  the  left  thigh,  and  on  the  following  morniug  could  not 
stand  Oil  account  of  it.  The  pain  gradually  passed  off,  leaving  a  sen- 
sation of  deadness  in  the  limb. 

A  middle-aged  woman,  at  present  nnder  my  care,  who  has  multi- 
ple arthritis  defnrmaus,  and  i>ain  and  stiffness  of  the  cenical  and 
dorsal  spine,  complains  of  a  x*ain  extending  down  the  left  arm  to  the 
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fingers,  which  she  describe«  aa  of  a  Imrmng  character  **like  mus- 
tard/' and  ha8  alBo  a  sensation  of  niunbuess  in  the  nu^  and  little 
fingers  of  the  left  hand. 

Minor  Sensory  Symptoms, — Numbness  and  tingling  of  the  handa 
and  f«^et  are  not  at  all  uneomuion  symptoms,  au<l  may  Im^  mt^t  with 
very  early  in  the  diBeane,  even  Ix'foro  there  is  finy  recognizable  affec- 
tion of  the  joints  of  the  part.  I  have  Been  many  ca^eu  in  which  Buch 
symptoms  were  experienced,  and  Homolle'*  and  Howard  "  have  both 
called  att4?ntion  to  their  occurrence  in  the  early  stages  of  this  malaily. 

Febrile  Disfurbance, — In  chronic  case^of  arthritis  deformans  there 
IB  little  or  no  febrile  disturbance,  but  when  the  disease  assumes  ite  acute 
or  subacute  forms  the  tt^mperature  may  l»e  considerably  raised.  In 
many  cases  the  curve  conforms  to  the  hectic  tj^pe,  showing  a  normal 
temi>erature  in  the  early  part  ot  the  day^  and  a  rise  of  two  or  tliree 
degrees  toward  evening.  S«»metimeB,  as  Kahler**  has  pointed  out, 
the  variations  in  the  amount  of  febrile  disturlmnce  ap|)ear  to  be  inde- 
pendent of  any  changes  in  the  ctmdition  of  the  joints. 

Cirrulftfnry  Disfft HMnicvs, ^Oue  of  the  jihenomena  of  arthritis  de- 
formans obsen-ed  by  Spender  is  the  undue  freciuency  of  the  pulse, 
which  is  a  very  frecpient  and  early  symptom,  and  which  is  ijuite  in- 
dependent of  any  rise  of  temperature.  It  is  quite  a  common  thing 
to  meet  with  a  pulse  rate  of  over  liX)  beats  in  the  minute,  and  some- 
times, as  Duckworth  says,  there  is  associated  with  this  palpitation  of 
the  heart. 

The  tension  of  the  pulse  tends  to  be  low  rather  than  high  as  in 
gout. 

The  following  table  gives  the  rate  of  the  pulse  in  25  cases  of  mul- 
tiple arthritis  deformans »  taken  without  any  selection : 
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TTie  Urine. — Little  special  study  has  been  devoted  to  the  urine  of 
pfttieniB  suffering  from  arthritis  defomnuid,  nor  is  it  likely  that  such 
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a  study  will  yield  very  importaBt  results.  Albumin  is  not  present 
unless  there  is  intertnirrent  disease  of  the  kidneys.  A  diminution  of 
the  earthy  phoaphates  has  l>eeu  obserx^ed  by  DraehmaDU,'"  and  Angel 
Money  speaks  of  uiuisually  wide  variations  in  the  amounts  of  urea 
and  luic  acid  excreted. 

Visceral  Lemons.  —One  of  the  most  eharaeteristic  features  of  ar- 
thritis deformans  which  lends  jjowerfiil  support  to  the  view  that  its 
development  is  mrjre  proliably  dejieudent  upon  nervous  influences 
than  upon  any  systemic  jioisou,  is  the  absence  of  any  visceral  lesions 
which  are  developed  with  sufficient  frecjuency  in  its  coui'se  to  be  re- 
)i;arded  as  primary  manifestations  of  the  morbid  process  which  pro- 
duces the  articular  lesions, 

I  am  aware  that  in  makin^i;  the  above  statement  I  am  ninnin^ 
counter  to  the  views  of  obser\"ers  wdiose  opinions  are  entitled  to  the 
highest  respect,  such  as  Charcot/'  Besnier,  and  Kalder,"'  but  I  lielieve 
tliat  the  statement  will  nevertheless  be  confirmed  by  the  exj>erienee 
of  most  physicians  who  have  been  brought  much  into  contact  with 
the  disease  under  discussion. 

The  supposed  relationship  of  arthritis  deformans  with  jvcute  rheu- 
matism has  led  to  a  careful  search  for  cardiac  lesions  developed  in  its 
course,  and  the  exti'cmely  limited  amount  of  success  which  has  at- 
tended ujion  this  search  ai>i)ear8  to  me  only  to  em|>hasize  the  fact 
that  cardiac  lesions  are  no  ordinary  accomj)animents  of  the  nudady. 

I  believe  that  I  am  juHtilied  in  expressing  the  belief  that  vahnilar 
heart  lesions  are  not  more  common,  among  the  subject's  of  arthritis 
deformans  than  among  others  who  do  not  suffer  from  that  lnalady» 
and  I  cannot  recall  a  single  insbmce  in  which  there  was  satisfactory 
cliuical  evidence  of  the  development  of  valvular  lesion  in  its  courae 
which  could  not  be*  e<:iually  ascribed  to  conc<miitant  ath^'roma,  or 
of  pericaixlitis  which  coiild  not  be  attriliut4?<l  t-o  intercurrent  reual 
disease* 

l^ndoubtedly  we  meet  with  valvuhir  lesitms  in  patients  with  ar- 
thritis tletormans  which  are  ap|jarently  of  rheumatic  origin,  but  these 
can  almost  invariably  l>o  traced  to  antecedent  attacks  of  true  rheuma- 
tism. Even  when  this  is  not  the  cjise  the  origin  of  the  heart  ti-ouble 
in  a  rheumatic  attack  cannot  l)e  excluded,  for  we  know  that  iu  e4irly 
life  serious  endocanlial  lesions  may  ihite  from  an  attack  of  rheuma- 
tism in  which  tlie  joints  may  entirely  escape. 

I  might  ijuot-e  in  suj>p<»rt  of  the  views  here  eounciated  the  st 
ments  of  various  authorities  whose  names  may  be  set  in  the  1*al 
against  those  of  cibservers  who  have  juaintjiined  the  contrary. 

There  is  no  more  convincing  evidence  that  the  renal  dise/use  which 
BomeilmeB  complicates  arthritis  deformans,  and  is  among  the  more 
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frequent  causes  of  death  asuoug  tlie  patients,  i»  anythiog  more  than 
nn  iut^^rfurreiit  tli8t>rder;  and  in  tbin  syiine  cnU*Kory  nniv  be  dasafid 
bnincliitia  ami  irhthisis  which  ako  have  somewhat  prominent  places 
amon^  the  cauaeH  of  death. 

Affections  of  the  organs  of  special  sense  are  Hc^metimes  met  wiibi 
and  8clert>titi8»  iritis,  an*l  conjunctivitis  have  hetn  dt^seribed  aa  com- 
plications; but  it  ia  a  signilicant  fact  that  Fuller,  who  at  one  time 
Inokod  upon  them  aa  such,  cxpit-ssed,  in  the  lati>r  editions  of  his 
\vt>rk,  the  view  that  the  cases  upon  which  his  opinion  was  based  were 
really  examples  of  Konorrhrfcal  rheumatism,  of  which  these  affections 
of  the  eye  are  not  uncommon  manifestations. 

Deafness  may  resnlt  fi*om  the  invasion  liy  the  <lisejise  of  th<^4irticu- 
lations  of  the  small  bones  of  the  ear,  and  is  tlien  an  actual  manifes- 
tation of  the  disease. 

There  is  certainly  no  form  of  skin  disease  which  stands  to  ar- 
thritis deformans  in  any  such  reUtion  aa  that  in  whicli  eczema  stands 
to  gout. 

Getieral  ComUihn  of  the  Patietif^. 

Any  person  wlio  suffers  from  a  chronic  disease  attende^l  by  al- 
modi  constant  pain,  and  which  often  renders  exerciso  impossible, 
must  necessarily  deteriorate  in  general  health,  but  in  many  cases  of 
arthritis  deformans  this  deteriomtion  is  often  less  than  might  be 
expected.  Many  patients  in  w^hom  only  a  limited  number  of  joints 
are  affected,  and  who  are  able  to  get  about,  do  not  suffer  materially 
in  this  respect,  and,  as  Sydenham  wri»tp  Inng  ago,  retain  an  unim- 
paired appetite,  while  their  bcKlily  health  4li»es  not  materially  suffer. 
This  is  esiKHnaUy  the  c^ise  with  elderly  j^eople  who  suffer  from  the 
disease  in  itj*  most  clir«»iiic  furm,  and  of  whom  it  may  usimlly  l>e  said 
that  tlieir  life  is  not  in  any  way  shortened  thereby, 

In  more  acute  cases,  however,  the  patients  who  are  wejijienetl  by 
arthritis  deformans  readily  fall  victims  to  intercurrent  disorder  to 
which  they  are  rendered  espe<-iully  liable,  and  occasionally  thi\v  ex- 
Iribit  a  most  ccmspiciious  degroe  of  aniemia  of  a  progressive  type,  the 
?velopment  of  which  is  i»f  very  e\il  }>n>gnostic  significance,  A  r**- 
5iut  writ«^r,  Russell  F*»^brook,*'  fissigns  to  anaemia  a  very  prominent 
place  among  the  causes  of  the  disease,  and  expn>8ses  the  opinion  that 
its  onset  is  usmdly  [inHnxUnl  by  a  condition  of  amemia  rrot  usually 
recognizi^*!  in  the  face  tir  buccal  muci»us  membrane,  but  wljich  is 
almc^t  invarialily  revealfnl  by  the  conjunctivfe.  This  ans>mia  he  has 
found  to  l>e  characterized  by  a  simple  deficiency  both  of  red  corpus- 
cles and  of  haemoglobin. 
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Peoonosis. 

Seeing,  then,  that  arthritis  deformans  has  no  tendency  to  attack 
any  vital  organ,  it  is  no  matter  for  siiri>ri8e  that  the  disease  is  apt  to 
persist  for  many  yeiirs,  sometimes  rendering  the  patient  a  helpleofl 
cripple,  and  being  terminated  only  by  the  8U|>ervention  of  some  in* 
tercurrent  disorder,  such  as  those  alluded  to  above,  or  o(  othern 
which  are  common  in  later  life,  such  as  cancer.  The  disease,  if  left 
to  itself,  tends  to  progress  with  greater  or  less  rapidity^  but  its  pro|?- 
ress  may  l>e  spontaneously  arrested  at  any  time.  Under  appropriate 
treatn^nt  such  arrest  or  even  marked  improvement  is  not  infre- 
quently observed,  but  when  the  disease  is  well  est'iblished  and  serious 
deformities  have  been  produced,  little  can  usually  be  done  bevond 
relie^ang  pain* 

The  prognoBiB  is  therefore  better  tlje  earlier  the  i>atieut  eoiues 
under  ti"eatmeut. 

The  chances  of  improvement  are  gi^eatest  in  the  more  acute  cABee, 
and  in  the  younger  subjects;  while  in  the  chronic  form  seen  in  elderly 
I>eople  there  is  the  consolation  f)f  knowing  that  if  thei*e  is  less  proH- 
I>ect  of  amelioration,  the  progress  of  the  dise^ise  is  much  slower,  and 
the  chance  of  serious  crippling  is  infinitely  less. 

A  satisfactory  prognosis  can  only  be  given  after  the  case  has  been 
watched  for  a  time,  and  the  rat^  at  which  it  tends  to  progress,  the 
degree  to  which  it  responds  to  treatment,  and  the  amoxint  f»f  its  ten- 
dency to  involve  fresh  joints  has  been  noted.  As  regards  the  effect 
of  treatment  especially  no  notion  can  be  formed  from  an  initial  exam- 
ination of  the  patient.  The  prognosis  as  to  life  is  favorable  excefit 
wJien  some  intercuiTent  disease  already  exists,  or  ^uitient 

exhibits  a  profound  degree  of  amemia ;  but  unless 
opportunity  of  watching  the  patient,  the  prognc 

tion  should  be  given  with  great  caution,  idH^HHUMM^^bs  Iv 
borne  in  mind  that  by  discouraging  the 
produce  a  niental  depression  which  it 
ment  of  the  disease, 

Heberden*8  Nj 

When  speaking  of  the  differences 
more  acute  and  chronic  fi>rms  of  ai 
that  in  the  more  chronic  cases,  surh 
folk,  there  lh  mucli  less  swelling  anu! 
outlines  of  the  articular  ends  of  tli* 
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lipping  ttod  by  osteoph ytic  outgrowths,  can  be  made  out  and  eren 
seen  with  great  distinctness. 

There  is  n  snbvarh'ty  t»f  the  polyartbritit!  form  of  the  dis^ease  in 
which  such  chronic  euhirgements  are  limited  to  the  temiinal  inter- 
phahtngeal  joints,  and  the  defonnities  so  produced  are  universally 
described  as  Heljerden's  nodes,  because  it  was  Heberden  who  first 
described  this  condition.  In  his  work  published  in  1805,  which  has 
been  already  referred  to  as  coutfiining  one  of  the  very  earliest  diffei^ 
entintious  of  arthritis  deft>nnans  from  rheumatism  and  gout,  this 
auth<  ir  wrote  as  follows :  **  I  have  never  rightly  under«too<l  the  natui^ 
of  the  tumors  attaining  to  the  size  of  a  pea,  which  are  sometimes  de- 
veloped uear  the  third  joints  of  the  fingers.  They  have  certairJy 
nothing  in  common  with  arthritis  (gout),  since  they  are  met  i*4th  in 
many  pei'sons  to  whom  that  disease  is  unknown.  They  remain 
throughout  life,  are  devoid  of  all  pain,  and  show  no  tendency  to 
ulceration.  The  deformity  is  more  conspicuous  than  the  inconve- 
nien<»e  that  they  cause,  althimgh  the  movement  of  the  fingers  is  some- 
what impeded  by  them." 

It  is  perfectly  true  that,  as  Heberden  states,  tbe^e  nodes  are  often 
quite  painless,  and  the  patients  are  frequently  more  concerned  by  the 
disfigurement  which  they  occasion  than  by  any  other  trouble  to 
which  they  give  rise. 

In  many  cases  the  development  of  Heberden's  nodes  appears  to 
be  nothing  more  than  a  senile  chadge ;  and  there  is  usually  no  ten- 
dency to  further  extension  of  the  disease.  Sometimes  they  are  met 
with  in  association  mth  the  local  form  of  arthritis  deformans  in  the 
hip  or  shoulder  joints. 

The  no<les  have  their  origin  in  osteophytic  outgrowths  upon  the 
articular  ends  of  the  Viones,  and  the  affected  joints  exhibit,  as  Char- 
cot and  others  have  shown,  the  ordinary  changes  which  are  produced 
by  arthritis  deformans.  In  the  most  typical  cases  two  bony  nodulea 
are  situated  symmetrically  upon  the  dorsal  aspect  of  the  terminal 
joint,  one  upon  either  side  of  the  middle  line,  but  where  the  morbid 
process  is  more  active  tlio  swelling  may  he  more  uniform,  and  the 
entire  joint  may  exhilnt  a  fusiform  enlargement. 

Sometimes  the  nodes  are  greatly  increased  in  size  by  small  cystic 
swellings  which  may  appear  tniiislucent  when  exaraineil  against  the 
light,  and  which  most  probably  consist  of  hernial  bulgiugs  of  the 
synovial  cajjsules  of  the  joints.  Wlien  the  patients  are  led  to  punc- 
ture these  cysts,  a  clear  viscid  fluid  exudes. 

In  some  instances  tliere  is  a  marked  lateral  deflexion  of  the  ter- 
minal  phalanges,  and  whoD  this  is  the  case  the  deflexion,  unlike  that 
of  the  fingers  as  a  whole,  is  tdways  toward  the  radial  sida 


The  tenuxBal  joint  of  the  thumb  nsuaUy  escapes  even  wh^n  aO  tlM 
fiogefs  are  affected. 

The  80  freciuent  UmitattoE  of  tlie  digeaae  to  the  termiual  jt  >iijt>^ 
the  fingeni  ma^'  be  re>;arde4  as  a  [mrtieular  instance  of  a  general  bi 
to  whicb,  boweTer,  tbere  are  namerous  exceptions,  tbat  artbritis 
formang  tends  to  begin  (>eripberaUy« 

Altbougb  seblom  acutely  painfal  these  nodes  may  caiifie  mar] 
limitation  of  tbe  movements  of  tbe  afl'w*t^l  j<»intfi,  and  tbus  greatly 
iwiir  tbe  ntiUty  of  tbe  bands  for  any  delicate  inovenients.     Like 
other  forms  of  multi[ile  arthritis  deformaus  they  are  much  more 
qoently  seen  in  women  than  in  men, 

Charcot  found  tliat  Hel>erden*s  mnles  were  in  a  connidemble  ni 
ber  of  instances  associated  with  malignant  growths,  esiiecially  of  tbd 
uterus.     Seeing  that  there  is  ceTtainly  a  connei^tiou  between  the 
tieular  lesions  and  uterine  disorders,  it  apjiears  jm^bable  that  tim] 
nant  diseitse  may  have  some  share  in  tlieir  causation,  but  tber^  i;^ 
little  evidence  of  any  connection  between  tbe  disease  under  discuits; 
and  ciinoer  (fttf  cancer,  nor,  as  far  as  I  am  aware,  baa  this  jKunt 
dwelt  UfK>n  by  any  otlier  ob«%en*er. 

A  far  more  complicated  question  is  presented  by  the  relations] 
of  Heljerden*8  notles  to  gout  As  we  have  seen,  Helierden  bimi 
prou*ium'*>d  very  emphatically,  and  probably  too  empbatii 
against  the  existence  of  any  such  connei*tion,  but  since  his  time  a 
numlier  of  pliysicians,  ;uid  among  them  Begbie,  have  umintinned  ihe 
opposite  thesis.  Sir  Dyoe  Duckworth  believes  that  in  some  inai 
the  n«^les  are  certainly  of  gouty  origin,  and  l>r,  Emil  Tfeiffer, 
Wiesbaden,  while  admitting  tliat  they  are  to  l»e  found  in  many 
sons  whn  have  never  suffered  from  actual  articular  gout,  main 
that  their  presence  always  affords  evidence  of  a  gouty  U'udei 
either  inheriteil  or  acquired.  This  conclusion  he  bases  upon  tlii* 
suits  of  the  application  of  his  uric-atM<l  filter  test  to  tbe  urine  of 
patients,  a  test  the  value  of  which  for  diagnostic  purposes  has 
seriously  questioned  l>y  Sir  William  liolrerts  and  othera, 

Pfeiffer  makes  tbe  further  statement  that  in  true  artbritis 
mans  the  terminal  joints  of  tbe  fingers  always  escaiie,  a  state) 
which  is  certainly  at  variance  with  conimon  experience. 

Dr.  Kent  Spender,  of  Bath,**  strongly  maintains  the  alteruo 
view,  and  although  I  have  certainly  seen  cases  in  which  tbe  devel 
ment  of  Helierden's  nodes  has  been  assfxnatrd  with  unquestiimj 
evidences  of  a  gouty  tendency,  I  find  it  difficult  to  doubt  that  in 
great  majority  of  cases  they  are   manifestations  of  aji  cs^ 
chronic  ff*nn  of  arthritis  deformans. 

They  are  perhaps  most  commonly  met  with  in  elderljr  WQtami 
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the  lower  ordens,  who  have  spent  a  long  life  in  more  or  leas  strenu- 
ous manual  lalxir,  and  it  is  not  easy  to  imagine  that  in  such  cases 
thei*e  is  constantly  an  underlying  K<^uty  tendency  in  view  of  the  fiii*t 
tliat  the  losH  <infc^tionable  mauife^^  tat  ions  of  that  t*?ndeucy  are  excot^tl- 
ingly  uncommon  among  such  i^atients. 


Arthritis  Deformans  in  Children^ 

The  time  is  not  yet  ripe  for  any  ade^piate  deneription  of  arthntiH 
deforuiuns  U8  it  occuth  in  chiUlren.  fur  the  whole  subject  of  the 
chronic  joint  diseases  of  chOdren  constitutes  a  chapter  in  clinical 
niediciue  which  ntill  remains  to  Ixf  written. 

UuUke  most  of  the  other  mnladies  wliieh  are  especially  common 
at  the  later  periods  of  life,  arthritis  deformans,  although  i*are,  cannot 
be  Bpuki^n  of  as  extremely  rare  in  the  i»erio<l  of  childhood,  and  is  cer- 
t^iinly  mure  commonly  met  with  in  children  tlian  true  gout.  On  the 
other  han<l  I  am  convinced  that  all  the  eiises  which »  on  isocount  of 
their  clinical  features,  are  clasKed  as  examjdes  of  arthritis  deformans 
in  cliildrcn  are  not  truly  of  tliat  nature,  if  it  is  permissible  t<i  ailopt 
the  presence  of  the  changes  in  the  cartilages  and  bonee  deacril^ed 
aliove  Jis  the  criterion ;  and  this  conviction  is  based  uix)n  ijost-mor- 
tern  evidence. 

How  great  is  the  difficulty  of  assigning  to  any  definite  category 
some  at  least  of  the  chnmic  arthri tides  of  children  is  weU  illustrated 
by  some  cjises  recorded  by  T,  liarlow  "  and  Pasteur."  In  lioth  in- 
st^uices  chronic  affection  of  many  joints  was  accompanied  by  a  pecu* 
liiir  hidebtHind  coudition*  and  in  Barlow's  ciise  there  were  many 
sulieutaneous  nuilules  which  both  in  their  distiibntion  and  clinical 
characters  resemV»[ed  very  chisely  the  sulicutaDecms  fibrous  nodules 
of  rheumatic  cliildren  which  ai^  so  closely  associated  with  tJie  name 
of  that  physician. 

Gases  somewhat  similar  have  been  described  by  Wagner,"  of 
Munich. 

In  some  cases  the  cUnic4U  features  leave  no  doubt  upon  tJie  mind 
that  we  are  really  dealing  with  the  same  disease  from  which  adults 
snifer,  but  such  examples  are  least  uncommon  in  the  later  years  of 
cliildho«xl* 

The  foHowiug  will  serve  as  an  example: 

Elii!aC«^  aged  10  years,  whose  matenial  gniudmother  had  suffered 
from  acute  rhenmatinm,  but  in  whose  family  tliere  was  no  history  of 
arthritis  ileformans  or  gout,  had  always  Unni  a  d*»licatt»  chiltl,  and  her 
h«*idth  hail  la'   *  '  r  impaired  by  the  privations  which  the 

family  had  li     .  to  her  father  being  out  of  work.     Two 
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mooths  before  she  was  first  seen  she  beKan  ti)  enmj^lain  of  pain  in  the 
middle  joint  of  the  index  tinker  of  the  riglit  hand,  and  shortly  after- 
ward the  corresponding  joint  of  the  right  middle  finger  became 
involved. 

She  exhibited  enlargement  of  the  middle  joint  of  the  right  middle, 
ring,  and  little  fingers,  and  also  the  same  joint  of  the  left  raiddle 
finger. 

There  was  already  some  distortion  of  both  bauds  conforming  to 
the  ty[>e  of  flexion  of  Charcot.  The  wriwtw  were  also  involved,  beinj^ 
somewhat  ]jain!vd  nnd  swollen.  The  mnsi'les  of  the  rigid  arm  were 
markedly  atroj>lned.  The  siijjinatnr  jerkn  were  not  obtained,  the 
triceps  jerks  were  normal,  and  the  knee  jerks  were  feeble.  No  numb- 
ness or  tingling  had  l»een  noticed. 

The  cervical  spine  and  tern  jioro-maxillary  joints  were  not  involved. 

The  pulse-rate  was  104  per  minute,  antl  the  heats  were  in*egiilar. 

Nothing  abnormal  was  detected  in  the  heart,  or  lungs. 

In  this  instance  we  have  a  delicate  child,  developing,  after  a  pe^ 
riod  of  scanty  foml  and  general  privation,  a  condition  indistinguish- 
able  from  the  arthritis  deformans  in  adults ;  attacking  fii*st,  as  that 
disease  does,  the  smaller  periplieral  joints  nnd  unattended  by  any 
recognizalde  cardiac  lesion. 

The  subject  of  arthritis  deformans  in  cliildren  has  lieen  specially 
studied  by  Moncor\'o''*  in  Brazil  and  by  Dianiantberger**  in  Paris, 
the  latter  of  whom  has  dovoted  a  lengthy  raonc)gra]>h  to  its  discussion. 
As  the  outcome  of  the  personal  study  of  some  cases  of  the  kind,  an<l 
of  the  examination  of  recorded  examples,  Diamantberger  concludes 
that  the  special  liability  of  the  female  sex  which  is  so  conspicuous  in 
atlult  life  is  also  noticeable  in  childhood;  that  in  some  instances 
direct  inheritance  of  the  disejise  can  l>e  traced,  but  that  bad  hygiene, 
cold,  privation,  and  some  kinds  of  infection  contribute  to  its  develop- 
ment. He  states  that  in  most  cases  the  disease  tends  to  be  somewhat 
acute,  and  that  the  prognosis  is  more  favorable  in  childhood  than  in 
adult  life. 

Among  clinically  Associated  conditions  Diamantl>erger  mentions 
exophthalmic  goitre,  a  point  which  has  also  been  dwelt  upon  by 
Kent  Spender,  who  udibices  as  points  of  affinity  between  these  twii 
maladies  the  occurrence  in  both  of  pigmentation  of  the  skin,  rapidity 
of  the  pulse,  and  tremor- 


Secondary  Arthritis  Deformans. 

It  is  often  very  difficult  to  b©  sure  whether  or  no  the  chronic  ar- 
ticular lesions  which  follow  as  the  secpiehe  of  various  acute  forms  of 
arthritiR  are  actually  of  the  nature  of  arthritis  deformans  or  merely j 
simulate  that  disease.     There  canut»tt  I  think,  be  any  doubt  that 
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instanceB  such  changes,  altliniijy:h  they  may  closely  HimuUte 
arthritis  deformans,  are  due  to  thickening  of  the  structures  around 
the  joint  and  not  to  the  implication  of  the  cartilages  and  bones ;  but 
on  the  other  hand  there  are  cases  in  which  true  arthritis  deformans 
apparently  take^  its  origin  in  joints  which  have  l»een  damaged  by 
diseases  of  other  kinds,  and  spreads  from  these  to  articulations  which 
have  previfjusly  esc4ii>etl. 

The  difficulties  encountered  in  attempting  to  arrive  at  a  just  con- 
clusion are  es]>ecially  great  when  the  chronic  articular  lesions  occur 
as  the  seriuelo)  of  an  attack  of  ai*ute  rheumatism. 

In  the  first  place  d«mbt  may  arise  hh  Ut  whether  the  original  at- 
tack was  actually  one  of  acute  or  subacute  rheumatism  and  not  rather 
the  more  acute  form  of  arthritis  deformans,  which  in  its  earlier 
stages  may,  as  has  been  already  pointed  out  in  a  prerious  section, 
be  easily  mistaken  for  such  an  attack.  The  development  of  the  signs 
of  endfx^arditis  or  of  pericarditis  \^nll,  of  course,  afford  evidence  of 
the  natui'e  of  the  primary  disease,  seeing  that  such  lesions  ai-e  not 
met  with  in  cases  of  genuine  arthritis  deforraans;  but  it  mu.st  be  re- 
meml>ered  that  arthritis  deformans  is  most  likely  to  occur  in  jiersons 
whf>  have  reached  a  period  of  life  when  true  rheumatism  has  far  less 
tendency  to  implicate  the  heai't  than  it  has  in  earlier  life.  Other 
diagnostic  signs  will  be  the  tendency  of  the  joints  fii-st  involved  to 
recover  quickly  while  new  ones  are  involved,  pnjfuse  sweating,  and 
the  tendency  of  the  joint  affection  to  yield  quickly  to  the  salicylic 
drugs.  On  the  other  hand  (jersistency  of  the  lesions  and  the  affection 
of  joints  such  as  the  temporo-maxillary  articulations,  w  hich  are  little 
;>rfjne  to  acute  rheiuuatism,  sjieak  strongly  for  the  diagnfjsis  of  ar- 
iritis  deformans. 

Even  when  the  rheumatic  nature  of  tlie  primary  attack  is  Iw^yond 
aestion,  the  diagnosis  of  the  true  nature  of  the  secondary  chronic 
arthritis  may  present  even  greater  difficulties.  There  occasionally 
results  from  acute  rheumatism  a  condition  first  descriljed  by  Jac^oud 
and  named  by  him  **  rhumaiisi/ic  Jihreitx,*'  which  in  its  superficial  as- 
pects closely  resembles  arthritis  deformans,  and  which  is  attended 
by  fusifomi  enlargement  of  joints,  and  by  similar  muscular  deformi- 
tiej?;  but  in  which  n<»  lesions  of  the  Ix^nes  or  cartilages  are  found  if 
the  case  cornea  to  post-mortem  examination. 

In  many  instances  the  defonnities  are  permanent,  but  when  the 
acute  attack  lias  been  recent,  the  fusiform  swellings  may  improve  re- 
markably in  time,  to  the  surprise  of  the  meilical  attc^ndant  who  has 
not  anticipated  any  so  favorable  result.  I  have  met  witli  several 
cases  in  which  this  has  l>een  the  course  of  events. 

There  are  certainly  many  cases  which  canjiot  be  ref^red  to  this 
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class,  and  in  wliieh,  altbongh  the  rheamatie  nature  of  Hie  oiigiaii] 
attack  ts  beyond  doubt,  as  time  goeg  on  the  characteristic  osteophvtic 
oatgrowtbj»  and  other  featurea  of  arthritic  deformans  make  tlteir 
appearance. 

It  is  quite  possible  that  in  some  such  cases  the  damage  done  to 
the  joints  by  the  acute  rheomatism  is  not  really  the  startiu];;*poiiit  of 
the  deforming  lesions,  but  that  rather  the  subsequent  arthritis  de- 
formans stands  in  the  sacme  relation  to  the  febrile  attacks  a^  it  some- 
times does  to  other  febrile  disorders,  such  as  influenza,  whicL  do  not 
implieaie  the  joints. 

The  following  was  one  of  the  most  typical  examples  of  post-rhea* 
matie  arthritis  deformans  that  have  come  under  my  notice : 

The  patient,  a  woman,  agetl  34  years,  had  first  sufl'ered  from 
rheumati<*  fever  when  11  years  old.  and  had  had  two  sulise<|neiit  at- 
tacks at  tlie  ages  of  18  and  24.  Since  then  she  had  suffert^cl  from 
tliret*  attiicks  of  moderate  severity,  sinc^  the  hist  of  which  she  liacl 
never  l>een  free  from  articular  imins  and  had  noticed  enlargeioent  of 
the  fini^er-joints,  which  i>reseijk*d  the  typical  a[)pearance  of  arthriti* 
defimnans.     There  was  marked  ulnar  deflexion  of  the  fingers. 

In  Miltlition  tt»  the  finger-joints  tlie  knees,  feet,  ankles,  wrists, 
slioulders,  and  ellxjws  wei*e  more  or  less  seriously  involved.  There 
was  pain  in  the  lower  part  of  the  back,  but  no  stiflTness  of  the  neck 
nor  of  the  temj^joro-maxillary  joints. 

The  rheumatic  natnre  of  the  original  attacks  was  denionstrated  by 
Uie  presence  of  well-marked  signs  of  mitral  i-egurgitation. 

In  another  instance  a  woman,  jLged  H9,  came  under  olv-  »> 

with  the  characteristic  lesions  of  arthritis  deformans.     Slit^  i  - 

fered  from  no  less  than  four  attacks  of  rheumatic  fever,  after  tiit-  List 
of  wliich  the  deforming  changes  Iiail  deYelo[ied.  She  also  haul  widl-. 
markeil  signs  of  mitral  regurgitation. 

Just  as  after  rheumatic  fever  so  after  gonorrhceal  rheumatism  the 
articular  lesions  of  arthritis  deformans  may  be  developed,  and  uiuy 
.extend  in  time  to  otlier  joints  l)eside8  those  which  were  imi*licated  as 
the  result  of  the  gonorrhcpal  attack. 

A  numl>er  of  authors  have  recordetl  cases  of  this  kind,  but  here 
again  it  is  necessary  to  be  on  one's  guard  against  mistaking  for  ex- 
aniiiles  of  arthritis  deformans  cases  in  which  ankylosis  of  joints  and 
considerable  deformities  resulting  from  the  gonoiThoeal  rheumatia 
itself  may  more  or  less  closely  simulate  that  disease.  Some  at  1 
of  the  recorded  cases  are  not  l>eyond  question  on  this  account. 

In  the  follownng  case  the  disease  from  which  the  patient  waa  suf- 
fering when  seen  was  undoubtedly  arthritis  deformans,  as  far  aa  a 
certain  diagnosis  cjin  be  arrived  at  by  purely  clinical  methods,  and 
the  evidence  of  the  jmtient's  regidar  atten<hiDt  left  no  room  for  doubt 
that  the  original  arthritis,  althougli  separated  by  a  considerable  iu* 
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tenal  of  time  from  tht»  original  gonorrLix»al  infection,  was  of  gonor- 
rli<eal  origin. 

Tlie  patient  was  a  young  man,  27  years  of  age,  who  until  three 
years  previously  had  never  sufferetl  from  auy  joint  affertiou.  S<)nie 
six  months  after  an  attack  of  gonorrhtea,  while  he  was  8till  suflTering 
from  gleet,  he  developed  an  affection  of  one  knee-joint  which  w?ts  at- 
tended with  much  pain  and  great  swelling*  Tliere  was  no  atten<lant 
affeeti(m  of  the  eyes.  The  knee  never  recovered  completely,  and  a 
year  later  numy  other  joints  l»ecame  involved  until  he  presenb^il  the 
cUnical  picture  of  multiple  arthritis  deformans  in  a  most  typie^il 
form. 

I  am  not  acquainted  with  any  case  of  this  kind  in  which  the  na- 
ture of  the  resulting  joint  disease  was  place«]  l>eyond  all  que-stion  l»y 
a  post-mortem  examination.  Such  crises  are  certaiiJy  less  common 
tlian  th<»8e  in  which  a  coudititm  somewhat  resembling  arthritis  dtv 
formans  results  from  chronic  changes  in  the  joints  which  were  the 
^original  seats  of  gouorrhceal  arthritis,  and  i)erhajm  the  far  grc»ater 
lialiility  of  males  to  gcmorrha^al  arthritis,  taken  in  ennjunctinn  with 
their  far  less  liability  to  aiihritis  deformiuis,  may  be  j>artiaUy  re8r>on- 
sible  for  their  nirity. 

No  one  will  question  that  in  chronic  gout  osteophyte  formation 
and  ulceration  of  the  cartilages  may  tjike  place,  but  on  the  i»tljer  hand 
mnuy  will  call  in  question  the  prrq>riety  of  sjieiiking  of  these  changes 
us  duM  to  the  development  of  the  lesions  of  arthritis  deformans  in 
joints  damaged  by  gout,  Cei*tainly  ulceration  of  cartilage  may  l>e 
connected  with  uratic  deposits*  and  Ebstein  even  maintains  that  m^- 
crfisis  of  the  cartilages  precetles  tlie  ileposition  of  scxlium  bi*urate  in 
them, 

E.  Wynne"  has  pointed  out  that  the  lipping  of  the  bones  o\h* 
served  in  chronic  gouty  cases  is  due  to  a  different  morbid  process 
fiY>m  that  which  produces  the  similar  lipiiing  in  arthritis  deformans. 
He  finds  that  in  gouty  li[jping  the  cartilaginous  covering  ("e^ksesat  the 
summit  of  the  outgrowth  inst4-*ad  of  eompletoly  clothing  iU  and  that 
over  the  renuunder  of  tlie  projecting  \UiTi  there  is  an  investment  of 
dense  fil)rous  tissue,  which  is  continuous  with  the  periosteum  and 
synovial  membrane.  He  looks  ui>on  the  outgn>wtlis  in  such  crises  as 
true  exostoses  rather  than  as  osteophytes. 

Tlie  view  taken  as  to  the  relation  of  these  changes  to  the  original 
gout  will  diiTer  according  to  the  vi*»ws  held  as  to  the  nature  of  ar- 
thritis deformans.  If  with  Mr,  Hutchinson  we  look  upon  the  latter 
disease  as  a  prinlnct  of  the  aduustun^  of  gout  and  rhei]  *  i  we 
may  regard  the  supervention  of  these  lesions  as  due  to  t  rta- 

tion  of  a  rkoumatic  element  into  the  caae;  and  if,  on  the  contrary, 
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we  look  upon  aHliritis  defonnans  as  a  d\'8tropliic  change  in  jointB, 
we  may  readily  ttiipf>ose  that  such  dyskophy  may  affect  joints  which 
have  been  the  seats  of  long-standing  or  often-repeated  gouty  inflam- 
mation. 


Localized  Arthritis  Deformans. 

The  localized  variety  of  arthritis  deformans  differs  fi-om  the  mul- 
tiple  in  several  remarkable  resiieets. 

In  the  tirst  place  it  affects  men  more  frecpiently  than  women ;  8ec^ 
oniUy^  it  attixcks  the  Lirge  joints  ratlier  than  the  small,  the  most  cen- 
tral rather  than  the  most  periphprah 

It  is  met  with  in  its  most  tyincal  form  as  the  hip-joint  disease  of 
ekk^rly  men,  and  it  was  from  the  post-mortem  examination  of  cosoe 
of  this  affection,  the  morbus  coxa>  senilis,  or  chronic  rlieumatic  ar- 
thritis  of  Adams,  that  the  cami)lete  ] picture  of  the  morbid  anatomy  of 
arthritis  deformans  was  originally  drawn. 

Very  many  cases  of  this  affection  have  their  origin  in  some  in- 
jury, slight  or  severe*  to  the  parts  in  the  neigliborliood  of  tJie  hip- 
joint,  and  it  is  to  this  variety  that  on©  looks  for  the  best  examples  cif 
such  traumatic  origin. 

The  disease  shows  little  tendency  to  spread,  but  the  immunity  of 
other  joints,  although  the  rule,  is  liy  no  means  cgnstanti  and  it  is  not 
very  uneommou  to  meet  with  Heberden's  nodes  in  association  with 
tho  Li{i-joiiit  disease,  or  a  sHghter  involvement  of  the  opposite  hip, 
with  or  without  some  associated  affection  of  the  lumbar  spine. 

The  earliest  symjitora  is  pain  and  stiffness  on  movement  The 
pain  is  of  a  gnawing  character,  and  like  the  pain  of  tlje  acute  hip 
disease  of  childi'eu  often  extends  down  the  thigh  to  the  knee. 

Sciatica  is  the  affection  with  which  morbiLs  coxjp  senilis  is  mc 
liable  to  l>e  confused,  but  the  difference  in  th*>  situation  of  the  pail 
of  sciatica,  the  hjeal  tenderness  over  the  inflamed  nerve  trunks,  and 
the  extension  of  the  pain  right  down  to  the  foot,  usually  deprives  the 
diagnosis  of  any  serious  difficulty. 

\\lji»n  doubt  arises  the  patient  may  be  subjected  to  the  following 
tesf s :  'Wlien  a  sufferer  from  arthritis  deformans  in  the  hip-joint  is 
requested  U^  cross  the  affected  leg  over  the  sound  one,  while  in  th<^ 
sitting  posture,  he  experiences  much  difficulty  in  doing  so  and  i» 
usually  obliged  to  raise  tlie  thigh  with  his  hands  and  lift  it  over  the 
other  one.  Again  %vhen  the  patient  stands  upon  the  sound  leg  and 
attempts  to  rotate  the  foot  of  the  affected  side,  there  is  found  to  be 
coimiderable  limitntion  of  the  rotatory  movement  at  the  hip-joint.  A 
further  test  is  to  phice  the  patient  in  the  recumbent  p98ition  and  to 
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deliver  a  sbiirp  push  nxx>Q  the  sole  of  the  foot.  This  proceeding  will 
etiQse  pain  iu  a  diseased  hiinjoint,  but  not  in  the  case  of  sciatica 
uuleHs  from  the  jarring  of  the  limb. 

Flatteuiug  of  the  buttock  and  wasting  of  the  thigh  of  the  affected 
side  IB  a  iirominent  sign  of  hij^Hjoint  disease,  as  distinguished  frtjni 
the  wasting  of  the  limb  as  a  whole  sometimes  seen  in  cases  of  sciatica 
of  some  standing.  The  knee  jerk  on  the  affix^ttxl  side  is  as  a  rule 
markedly  increased.  In  a  wotil,  the  wasting  conforms  to  the  usual 
iyiHi  of  ai-thritic  muscular  atrophy. 

As  the  disease  progresses  the  abrasion  and  absorption  of  the  head 
of  the  femur  is  apt  to  lead  to  a  considerable  degree  of  shortening  of 
the  limb,  and  in  some  cases  the  shortening  is  extreme* 

Occasionally  cydts  of  enormous  size  are  de\^ioped  in  pounection 
vnih  chronic  arthritis  deformans  of  the  hip-joint,  and  these  are  some* 
times  situated  so  far  from  the  joint  itself  as  to  have  no  ob%ious  con- 
nection with  it.  Similar  cysts  are  sometimes  met  mth  in  association 
with  other  joints  besides  the  hip,  such  as  the  shoulder,  cUmiw,  and 
knee. 

Morrant  Baker,"  who  first  descril^  the^je  cysts,  holds  that  the 
synovial  fluid  which  has  a(*cumulate>d  in  the  ca\'ity  of  the  joint,  hav- 
ing  reacheil  a  certfiiu  degree  of  tension,  makes  its  way  out  of  the 
joint,  in  the  direction  of  least  resistance^  either  by  the  channel 
th rough  which  a  normal  bursa  communicates  with  the  joint,  or  by 
forming  a  hernia  of  the  synovial  membrane.  Ultimately,  if  the  ten- 
sion continues  to  increase,  the  fluid  eacayies  from  its  sac  and  a<^umu- 
hites  in  a  cavity  the  b«>undarie8  of  which  are  formed  by  the  muscles 
and  other  tissues  of  the  part. 

It  is  not  always  {Kjsstble  to  make  out  the  presence  of  a  communi- 
cation l>etween  the  cyst  and  the  joint  ca\ity  during  life,  but  it  is  eer- 
hiiuly  unsafe  to  argtie  from  the  fuilnn^  (o  deteit  anv  snrh  communi- 
cation that  none  estists. 

Next  to  the  liip  the  slmiildiT  iuu\  knco  are  the  jtunts  most  fre- 
quently attacked  by  the  localized  form  of  arthritis  defonnans.  One 
shoulder  or  both  may  suffer,  and  as  in  the  case  of  the  hip  affection 
the  lumbar  spine  may  be  involved  in  the  disease,  so  the  shoulder 
afl'ection  mav  be  accompanird  l>v  sKorulvlitiH  of  the  eerviwil  or  dorsal 
spine. 

Th©  movt*m(*iitte  of  tlio  jonit  jiri^  ^nvutly  limited,  and  in  tin-  earlier 
stages  there  is  cracking,  in  the  hiter  grating  on  movement.  There  is 
seldom  any  effusion  into  tlio  joint,  but  enlargement  due  to  osteophyte 
formation  may  be  made  out  when  the  disease  has  existed  for  some 
time,  and,  as  has  b<^n  alrejidy  mi^ntioniHU  the  mechanism  of  the  ar^ 
ticuhition  may  bo  reversed,  the  glenoid  cavity  being  converted  into  a 
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convex  bosB,  the  head  of  the  humeiiiB  ioto  a  cup.    The  adjacetit 

muscleft  iuchiding  the  deltoid  undergo  conspicuous  atrophy,  and  such 
arthritic  atruph y  of  the  nnisdes  of  the  shoulder  must  be  distinguisbed 
from  progressive  rauscular  atrophy.  This  distinction  is  uHually  a 
matter  of  no  difficulty,  the  aflectiou  of  the  joint  being  revealed  by 
crackling  and  by  limikition  of  inoveraent,  which,  even  in  the  earlier 
stagea  of  tht^  tlisease,  is  coDspicuously  neen  when  the  attempt  is  mndo 
to  raise  the  hand  to  the  head. 

There  is  a  peculiar  type  ako  common  in  men  in  whicli  the  disoas^l 
is  limited  to  the  cari)o-metacarpal  joints  of  both  thumbs.  The  en- 
largement of  these  joints  is  easily  made  out,  and  crackling  and  creak- 
ing on  movement  are  readily  detected.  In  the  cases  which  I  have 
seen,  the  onset  of  the  disease  liiia  usually  a|4»ejired  to  be  referable  to 
some  occupation  in  w'hich  the  thumb  is  much  used,  and  the  joints  in 
question  are  subjected  to  strahi. 


Joint  Lesions  Kesembling  those  of  Arthritis  Deformans. 

This  is  not  the  place  in  which  to  give  any  detailed  description  of 
the  various  forms  of  joint  lesions  which  in  their  clinical  aspects  and 
morbitF  anatomy  more  or  lesH  closely  resemble  arthritis  deformauK, 
although  they  are  not  included  under  that  name.  On  the  other  liand, 
were  they  not  to  bo  referred  to,  a  grou[)  of  fiicts  which  snrve  t«)  throw 
important  liglit  upon  the  nature  and  origin  of  arthritis  deformans 
would  be  omitted,  and  I  therefore  propose  to  give  such  a  short  ac- 
3unt  of  these  forms  of  arthritis  as  may  serve  to  demonstrate  the 
Bimilarity  of  the  several  lesions. 

The  joint  lesions  above  referred  to  are  almost  exclusively  met  with 
in  connection  with  organic  diseases  of  the  nervous  system.  In  con- 
nection with  certain  nervous  lesions  forms  of  arthritis  sometimes  de- 
velop which  in  their  clinical  features  more  closely  resemble  those  at 
gout  or  acute  rheumatism,  and  which  tend  t<j  i>ass  away  under  treat- 
ment; ngaiu  in  c-onnection  with  hemiplegia,  iiachy meningitis,  and 
some  other  conditi<»nH,  stiffness  of  the  small  joints  of  the  hands  with 
or  without  eniargemeut  occurs,  whic)i  is  prolmbh  due  to  disorders  of 
the  nutrition  of  tlie  jmrts;  but  the  closest  approach  to  the  jflieiiomi^na 
of  arthritis  defornnins  is  preserit-ed  in  certain  cases  of  organir  disejustj 
of  the  spinEd  cord,  such  as  locomotor  ataxia  and  syringomyelia. 

CV/f^/v-rj^V  t/t/M^r />/>rv/j*r\^Ever  sinc*e  attentiim  was  til's t  called  by 
Charcot  to  the  association  with  locomotor  ataxia  of  a  form  of  joint 
disease  which  mm  usually  bears  his  name,  it  has  lieen  recognized 
that  although  this  arthritis  presents,  in  its  sudden  onset  and  ^*ertiiin 
other  clinieal  aBpOi*ts»  obvious  diffet^nees  fixim  arthritis  deformansyj 
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in  its  morbid  anatomy  it  prenents  obvious  and  close  analogien  with 
that  disease.  Indeed  there  am  be  little  doubt  that  l>efore  Charcot's 
discover}  such  lesions  were  habitually  assigned  to  that  category. 

Such  anatomical  diflferences  as  separate  the  two  gi-oupa  of  lesions 
are  diffe^ronces  of  degree  rather  than  of  kind,  and  tlie  most  eonsincu- 
ous  of  them  is  the  far  more  rapid  and  extensive  destruction  of  bone 
which  c*»n tributes  largely  to  the  extreme  laxity  and  disorgia>jz»iHon 
of  the  affected  joints.  On  the  other  hand  the  tendency  to  the  forma- 
tion of  osteojihytic  outgrowths  is  deciiledly  less  pronounced  in  Char- 
cot's joint  disease  than  in  primary  arthritis  deformans.  The  de- 
struction of  cartilage  is  a  feature  common  to  the  two  con*liHons,  as 
also  are  the  changes  of  the  synovial  membrane,  viz.,  thickenintr  -Aud 
the  formation  of  villous  outgrowths. 

With  Morraut  Baker  we  may  look  upon  the  osteophyte  formation 
as  an  atterai>t  at  rejiair,  and  may  express  the  difference  between  the 
two  c<indition8,  by  saying  that  in  the  arthropathy  of  locomotor  ataxia 
the  destructive  far  outstrip  the  reparative  i>roces8e8,  whei*eas  in 
osteoarthritis  a  more  even  balance  is  maintaine<b 

The  arthritm  of  syringomyelia  presents  quite  as  ob>*ioua  resem- 
blancee  to  arthritis  deformans  as  does  that  of  locomotor  ataxia.  An 
important  case  of  this  disease  was  recently  descrilKxl  Ix^fore  the  Clini- 
cal Society  of  Loudon  by  Dr.  Beevor  and  Mr.  Lunn/'  which  was 
under  obse nation  for  ten  years  and  eventually  came  to  an  autopsy. 
S<ime  of  the  diseased  joints  wert>  examintnl  by  Mr.  Targett,  who  tJius 
describes  the  condition  of  the  left  shoulder-joint; 

-  The  anterior  half  of  the  glenoid  cavity  was  ejitirelv  worn  away 
and  a  new  socket  for  the  heml  of  the  humerns  was  formed  upon  the 
front  of  the  neck  and  sulwcapular  fossa.  The  margins  of  this  socket 
were  largely  composed  of  new  bone-  The  hea*!  of  the  humerus  was 
likewise  misshapen,  l>eing  flattened  considerably  from  before  liack- 
ward ;  its  surface  in  contact  with  the  s*^iipula  was  largely  deficient  of 
cartilage,  and  in  places  ebumated,  while  tliat  opposed  to  the  ca]>sule 
of  the  joint  was  much  ninhilati'd.  Movements  in  this  articulation 
were  af»pareutly  very  limited.  As  regards  the  interior  of  the  capsule 
and  the  articalar  surfaces  generally  the  aspect  was  tliat  of  osteo- 
arthritis. The  synovial  meud>rane  was  Ix^set  with  villous  processes, 
and  imWhUxl  in  tlie  fibrous  tissue  were  the  usual  additamentary 
bones.** 

In  this  case  no  question  arose  of  the  accidental  associatioTi  with 
the  spinal  lesions  of  primary  arthritis  deformans. 

Joint  /.emottH  i}i  lifp^inophilia , — There  must  not  be  (»mirt^)  from 
the  category  of  conditions  which  in  their  morlud  anatomy  more  or 
less  closely  aimuhite  arthritis  defonnana,  the  joint  lesions  Ut  which 
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membera  of  families  in  which  haBmophilia  prevails  are  subject,  and 
which  contribute  hii-gely  to  the  sufferings  of  bleederB,  These  changes 
have  been  carefully  studied  by  Bowlby,"  who  has  shown  that  the 
changes  met  with  in  the  articular  structures  ciinnot  be  attributed  in 
their  entirety  to  the  mere  effusion  of  blooil  into  the  synovial  capsule. 

In  these  cases,  as  in  arthritis  deformans,  the  cartilaj^inous  cover- 
ing of  the  articular  ends  of  the  bones  becomes  fil>rillated,  and  in  con* 
8e«iuence  assumes  a  velvety  appearance;  while  in  those  parts  w^hich 
are  most  exposed  to  friction  the  cartilage  becomes  completely 
removed. 

There  is,  moreover,  the  same  tendency  to  the  formation  of  C4irti- 
laginous  outgrowths  or  ecchondroses,  which,  in  time,  liecomo  con- 
verted into  osteophytes,  suiTounding  the  edges  of  the  articular  sur* 
faces. 

In  certain  respects,  however,  the  arthritis  of  bleeders  differs  re- 
markably from  true  arthritis  deformans.  In  the  first  place  the  joint 
cavity  may,  and  often  does,  contain  effused  blood,  and  extravasations 
are  frequently  met  with  in  the  substance  of  the  synovial  mGmbran4=*. 
Secondly,  there  is  a  great  tendency  to  the  formation  of  librous  adhe- 
sions l)etween  the  articular  surfaces,  which  very  greatly  limit  the 
movements  of  the  aflected  joint,  whereas,  as  we  have  seen,  there  is 
no  tendency  whatever  to  the  formation  of  such  adhesions  in  cases 
of  true  arthritis  deformans. 


Pathology. 

The  question  of  the  pathology  of  arthritis  deformans  is  one  to 
which  very  diffen?nt  answei's,  all  mure  or  less  tentative,  have  been 
and  are  still  returned,  and  it  is  obvious  that  there  is  ample  room  for 
differences  of  opinion  upon  this  point,  seeing  that  the  joints  majr 
suffer  in  a  great  variety  of  diseases  of  widely  different  ty  lies. 

Arthritis  is  among  the  most  conspicuous  manifestiitions  of  certiiin 
infectious  diseases,  such  as  pyaemia  and  tui>erculosis.  In  this  clasB 
also  the  so-caUed  gonoiThijeal  rheumatism  mustl)e  included,  and  there 
is  much  evidence  short  of  actual  proof  that  acute  rheumatism  itdeU 
is  due  to  micro-organisms. 

Then,  again,  forms  of  arthritis  are  me  twith  in  the  course  of  certain 
other  acute  fevers,  in  which,  however»  they  play  a  very  minor  role. 

Secondly,  the  arthritis  of  gout  is  constantly  associated  with  tlio 
deposition  of  an  abnormal  chemic^il  product  in  the  articular  struc- 
tures, and  there  is  much  reason  to  think  that  we  have  here  to  deal 
with  a  form  of  arthritis  dependent  upon  a  derangement  of  the  chenu- 
cal  processes  of  the  body. 
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Thirdly,  arthritis  may  result  from  an  injury,  as  iu  the  case  of  the 
common  traumatic  synovitis  of  the  knee. 

Fourthly,  there  is  a  group  of  arthritides  whioh  is  associatad  with 
the  various  diseases  in  which  hemorrhages  are  cousjjicuous  syraiv 
toms,  such  as  haemophilia,  scurfy,  and  the  various  forms  of  purpura. 

Lastly,  there  are  those  interesting  joint  lesions  just  discussed 
which  have  their  origin  in  connection  with  various  disorders  of  the 
nervous  system,  and  are  almost  certainly  due  to  disturbances  of  the 
nutrition  of  the  parts  to  which  such  disorders  give  rise. 

It  is  primif  facte  probable  that  in  one  or  other  of  the  above  groi2]>s 
arthritis  deformans  should  find  a  place,  and  the  time  has  now  come 
for  the  consideration  of  the  argument  for  and  against  its  inclusion  in 
either  of  them. 

The  cliief  views  as  to  its  nature  which  have  up  to  now  been  ad* 
vanced  may  be  enumerated  as  follows : 

1.  That  the  dinease  is  nothing  more  nor  less  than  a  variety'  of 
chronic  rheumatism ; 

2.  That  it  is  a  disorder  of  mixed  pathology,  a  hybrid  so  to  speak, 
resulting  from  the  admixture  of  rheumatism  and  gout; 

3.  That  it  is  largely  of  traumatic  origin^  resulting  from  mere  wear 
and  tear  of  the  joints ; 

4.  That  in  many  instances  the  disease  known  as  arthritis  defor- 
mans is  nothing  more  than  a  senile  change; 

5.  That  the  joint  legions  are  of  dystrophic  nature,  and  are  depen- 
dent upon  disorders  of  tlie  nen^ous  mechanism  which  controls  the 
nutrition  of  the  joints. 

It  should  be  pointed  out  that  of  the  five  views  above  enumerated, 
the  first  and  second  look  upon  artbritia  deformans  as  a  systemic  dis- 
order of  which  the  articular  lesions  are  manifestations,  while  the 
last  three  do  not  involve  the  supposition  of  a  general  disease,  but  deal 
only  with  the  articular  le^icms,  and  which  otlier  imrts  the  nutrition  of 
which  is  liable  to  suffer  along  with  that  of  the  joints. 

What  may  be  styled,  for  the  sake  of  brevity,  the  rheumatic  theory 
has  held  a  prominent  position  all  through  the  history  of  our  knowl* 
edge  of  arthritis  deformans.  This  was  the  theory  of  Charcot  and  of 
Trastour,  and  has  been  adopted  almost  universally  by  the  members 
of  the  French  sohool,  at  any  rate  up  to  quite  recent  times. 

At  the  present  day  it  still  has  many  supporters,  and  is  backed  by 
such  an  amount  of  powerfid  authority  that  its  claims  deserve  most 
carefid  consideration,  and  cannot  be  lightly  set  aside. 

It  is  a  fact  which  cjinnot  be  dented  that  multiple  arthritis  defor- 
mans in  its  most  typical  form  may  follow  an  equally  typical  attack 
of  acute  rheumntism,  and,  as  we  have  already  seen,  Sydenham  dearlv 
Vol   n  — 36 
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described  this  order  of  events ;  but  the  value  of  any  argument  baaed 
upon  this  is  seriously  impaired  by  the  equaUy  indisputable  fact  tliai 
in  the  gi^eat  majority  of  instances,  a  majority  compared  with  which 
the  number  of  the  ])ost-rheumatic  cases  sinks  into  iusigniticance,  ar- 
thritis  deformans  has  its  distinctive  characters  from  the  firstp  beii^; 
developed  tie  }ivco  without  any  antecedent  rheumatic  attack.  More- 
over, as  we  have  seen,  acute  rheumatism  is  not  the  only  disease  affect^ 
ing  the  joints  of  %vhich  arthritis  deformans  may  occur  as  a  sequel. 

Other  arguments  which  liave  been  brought  foi'ward  in  supjiort  of 
the  rheumatic  tlieory  are  based  ui»on  the  part  i>layed  by  cold  ami 
damp  in  the  causation  of  the  disease,  and  the  association  with  the 
joint  lesions  of  visceral  and  other  affections  similar  to  those  met  with 
in  connection  with  true  rheumatism.  Both  of  tliese  subjects  have 
been  already  dealt  with  at  some  length,  and  it  is  only  necessary  to 
repeat  here  that  I  believe  that  the  influence  of  cold  and  damp  in  the 
causation  of  arthritis  deformans  has  had  undue  stress  hiid  upon  it ; 
and  that  the  endeavors  to  prove  the  occuiTence  in  association  with 
this  disease  of  the  abarticular  lesions  of  rheumatism  have  resulted 
rather  in  the  demonstration  that  arthritis  deformans  is  not  attended 
by  any  visceral  lesions  other  than  such  as  may  be  regarded  as  inter- 
current disorders. 

An  exception  should  perhaps  be  made  in  favor  of  the  subcutaneous 
rheumatic  nodules,  but,  as  was  pointed  out  in  speaking  of  theee,  our 
knowIedKe  of  the  nodules  themselves  and  of  the  nature  of  the  joint 
lesions  with  which  they  are  associated  is  not  yet  sufficiently  complete 
to  allow  of  any  definite  conclusion  being  drawn  from  their  oc*.»arrence. 
It  must,  however,  \je  admitted  that  at  first  sight  the  development,  in 
association  with  apparently  typical  cases  of  aHhritis  deformans,  of 
excreecences  so  strangely  like  those  which  have  been  regarded  as 
pathognomonic  of  the  true  rheumatic  process  does  supply  a  powerfnl 
argument  in  favor  of  the  rheumatic  theory. 

The  argument  from  the  absence  of  visceral  lesions  loses  some  of 
its  force  from  the  fact  that  arthritis  deformans  is  most  apt  to  com-* 
mence  at  a  period  of  life  when  true  rheumatism  loses  much  of  its  ten- 
dency to  attack  the  he^rt,  and  is  apt  to  limit  ita  activity  to  the  jointo 
alone;  but  the  immunity  from  cardiac  complications  is  quite  as  can- 
epicuous  in  those  cases  in  which  arthritis  deformans  is  developed  in 
early  adult  life  and  even  in  childhood,  if  we  exclude  tlioae  instances 
in  which  it  appears  as  a  sequela  of  acute  rheumatism. 

Those  who  regard  arthritis  deformans  as  a  form  of  chronic  rheu- 
matism have  to  admit  that  the  chronic  joint  lesions  which  follow 
upon  the  more  acute  forms  of  that  disease  have  more  commonlj  a 
different  character,  that  as  a  rule  the  destroction  of  cartilage  and  ten* 
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dency  to  the  formation  of  bony  outgroxiiihs  is  wanting,  fibroua  anky- 
losis and  thickening  of  the  joint  capeulea  being  the  changes  moi-e 
usually  observed.  In  such  cases  the  superficial  resemblance  to  ar- 
thritis deformans  in  its  early  stages  may  be  Tery  close,  but  if,  as  is 
fortunately  very  seldom  the  case  in  the  earlier  stages  of  the  affection, 
the  case  comes  to  a  pi»8t-mortem  examination,  on  cutting  through  the 
greatly  thickened  capsule  the  cartilages  and  articular  entls  of  the 
bones  are  found  intact. 

While  we  are  still  ignorant  of  the  nature  of  the,  wci/t^rtr^  ntifrbi  of 
acute  rheumatism  the  question  under  discussion  cannot  be  settled 
once  and  for  all  l>y  an  appeal  to  its  constant  presence  or  absence  in 
casea  of  arthritis  deformans ;  and  we  must  continue  ti^  rely  solely  ui3on 
circumstantial  eWdenee  for  the  solution  of  the  problem.  To  me  such 
evidence  as  is  fortlicoiuing  in  favor  of  tlio  contention  that  our  malady 
is  a  form  of  chronic  rheumatism  api>ears  to  be  greatly  outweighed  by 
that  which  is  opposed  to  this  contention,  and  especially  by  the  evi- 
dence, presently  to  be  discussed,  which  tells  in  favor  of  a  quite  differ- 
ent origin* 

The  theory  which  regards  arthritis  deformans  as  a  mixed  diaease 
resulting  from  the  blending  of  rheumatism  and  gout,  which  is  identi- 
fied with  the  name,  and  supported  l>y  the  great  authority  of  Jonathan 
Hutchinson,'*  is  intimately  mixed  up  with  the  hypothesis  of  the  exis- 
tence of  an  arthritic  diathesis,  which  senes  as  a  basis  uiioa  which 
rheumatism  and  gout  and  also  articular  disorders  of  other  kinds  111:1  v 
be  developed* 

Modern  pathology  has  tended  to  drift  away  from  the  notion  uf 
such  diatheses  which  held  so  prominent  a  place  in  the  writings  of 
French  medical  authors  in  the  earlier  part  of  the  century.  Possibly 
it  may  turn  out  that  we  have  gone  too  far,  and  the  i)endulum  may 
swing  back  again  toward  the  older  ideas.  It  is  indeed  probable  that 
it  will  30  swing  back,  to  this  extent  at  any  rate,  that  more  attention 
will  be  paid  in  the  future  than  has  lately  been  the  case  to  the  influ- 
ence of  the  teiiilencies  and  i>eculiarities  of  the  individual  in  nullify- 
ing the  course  and  features  of  any  disease  to  which  he  may  fall  a 
victim* 

It  must  l»e  acknowledged  that  the  more  one  studies  the  diseases 
in  question  the  more  one  is  struck  by  the  peculiar  way  in  which  they 
are  sometimes  ass(x*iated  in  a  fiunily,  and  it  is  difficult  to  reconcile 
such  instances  with  the  obvious  and  conspicuous  differences  which 
they  otherwise  present,  and  with  the  evidence  which  points  to  the 
possession  by  each  disease  of  an  entirely  distinct  pathology,  and  to 
their  inclusinn  in  quite  different  grouiin  of  diseases.  For  example, 
the  apparent  liability  of  the  daughters  of  gouty  imrents  to  arthritis 
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deformans,  to  which  reference  was  made  earlier^  lendn  support  to 
Hntohinson's  views ;  but  on  the  other  hand  all  that  has  l>een  said 
against  the  rheumatic  theory  apjilies  ixpially  to  this  one,  Hud  we  have 
the  fact  olisened  by  Sir  A.  Clarrod  that  no  excesa  of  uric  acid  is  to 
he  detected  in  the  blood  of  patients  suffering  from  arthritis  defor- 
mans, and  the  point  upon  which  Sir  Dyce  Duckworth  has  laid  streBS, 
that  arthritis  deformans  is  common  in  coimtries  in  which  true  gout 
is  practically  unknown. 

The  deposition  of  sodium  bi-nrate  is  a  constant  feature  oi  gouty 
arthritis,  but  such  deposit.^  are  not  met  with  in  the  jointw  of  sufferers 
from  arthritis  deformans  unless  there  has  been  an  antecedent  attack 
of  true  gout;  and  if  we  once  abandon  the  notion  that  uratic  depoeita 
and  the  presence  of  uric  acid  in  the  l)lnod  are  necessary  elements  of 
gout,  we  abandon  almost  the  only  facts  yet  established  by  the  study 
of  the  pathology,  still  so  oliscure,  of  that  disease. 

Taking  all  these  points  into  cxjusideration,  it  is  difficult  to  supiK)6e 
that  a  malady  which  lacks  the  distinctive  features  of  both  rheuno€t- 
tism  and  gout  should  yet  be  the  product  of  the  blending  of  those  two 
diseases. 

The  wear-and*tear  theory  of  Arbutlmot  Lane,  which  is  based  upon 
the  great  destruction  of  the  cartihtges  and  bony  surfaces,  and  the 
grooving  of  the  latter  in  the  lines  of  the  articuhir  movements,  is  ob- 
viously incapable  of  explaining  the  multiple'  form  of  the  disease,  in 
which  we  find  the  hand-joints  early  attacked,  often  in  those  who 
have  never  done  hard  work  of  any  kind,  and  iu  which  the  le^iona 
show  a  remarkable  tendency  to  syrameti-y ;  and  ita  author  now  admits 
this.  On  the  otlier  hand  the  appearance  of  the  joints  post  mortem 
shows  that  when  the  articulations  ai-e  once  attacked  by  the  disease, 
wear  and  tear  plays  a  prominent  part  in  the  production  of  the  ob- 
served lesions. 

There  is  every  reason  to  believe  that,  as  Pye  Smith'*  tbixiksi  the 
disease  is  sometimes  of  the  nature  of  a  senile  change  in  the  affected 
joints;  in  other  words,  that  it  is  the  articular  expression  of  the  ten- 
dency of  the  tissues  of  old  people  to  undergo  degenerative  changea. 

There  remains  to  l*e  considered  the  theory  which  has  gained  many 
adherents  of  late  years,  which  looks  upon  the  joint  lesions  of  arthritis 
deformans  as  dependent  upon  nen^ous  iiiiluences  reflex  or  otherwise, 
in  other  words  as  dystrophic  in  their  nature. 

No  other  argument  which  has  l>een  brought  forward  in  support  of 
this  view  approaches  in  cogency  to  that  which  is  based  up<3n  the  close 
similarity  of  the  lesions  of  arthritis  deformans  to  those  found  in  cer- 
tain forms  of  articular  disease  which  are  developed  in  the  course  of 
organic  diseases  of  the  nervous  system,  such  as  locomotor  ataxia  and 


4 
4 

n 


i 

4 


PATHOLOOT. 


666 


syringomyelia,  and  which  are  generally  if  not  niiiversally  held  to  lie 
dystrophic  in  their  origin.  The  reseml>hinces  and  differences  Im- 
tween  the  conditions  thns  brought  into  comparison  liavebeen  ab-eady 
disciLsseil  and  it  is  not  necessary  to  describe  theni  further,  seeing 
that  their  likeness  to  each  other  is  questioned  by  none ;  so  that  we 
may  take  aa  established  the  tii*st  point  in  the  chain  of  argument  in 
favor  of  the  theory,  ^iz.,  that  the  changes  in  the  joinU  to  which  ar- 
thritis deformans  gives  rise  are  such  as  are  known  to  result  from  di^*- 
eases  of  the  nenous  system  which  tend  to  impair  the  nutrition  of  the 
articular  stiiictureB. 

The  remarkable  symmetry  observed  in  the  distribution  of  the 
lesions  in  the  multiple  form  of  artliritis  deformans,  a  character  up>on 
which  Senator  lays  special  stress,  is  also  mtist  readily  explained  by 
the  supposition  of  a  nenous  origin.  As  we  have  seen,  the  degree  of 
symmeti'y  attained  to  is  much  greater  than  in  other  forms  of  articuhir 
disease,  but  unless  we  are  prepared  to  assign  all  symmetrical  dis- 
eases to  such  induences  or  at  least  to  supxK>6e  that  the  diHtribution  of 
the  lesions  is  controlled  Ijy  the  nenous  syst^^in^  we  must  l)e  careful 
not  to  press  tliis  ai^iment  too  far.  We  must  not  forget  that  the  sub- 
cutaneous fibrous  nodules  of  young  rheumatic  patients,  and  various 
forms  of  skin  disejise  whicli  are  not,  like  herpes  zoster,  obviously 
closely  dependent  upon  nervous  lesioas,  are  apt  to  exhibit  a  curious 
symmetry  of  distribution,  which  may  sometimes  be  comparable  to 
that  shown  by  arthritis  deformans;  nor  that  in  locomotor  ataxia  at 
any  rate  the  joints  are  not  particularly  apt  to  be  symmetrically  in- 
vaded, although  in  some  other  types  of  organic  nerve  disease  carrs- 
spondi ng  joints  on  the  two  sides  of  the  body,  including  the  smaU 
joiut-H  of  the  hands,  are  apt  t<i  suffer. 

The  early  invasion  of  the  peripheral  joints  and  the  general  ten- 
dency of  the  disease  to  progreas  centrij^etally  is  another  feature  of 
the  disease  which  ia  easily  reconciled  with  a  nervous  origin. 

Further,  the  consideration  of  the  etiology  of  arthritis  deformans 
shows  that  its  causes  are  such  as  might  reasonably  be  expectetl  to 
give  rise  t<i  a  nen^ous  affection^  rather  than  t<»  a  s.\  stemic  disf>rder 
of  some  other  kind. 

Lastly,  when  we  study  the  changes  in  structures  other  than  the 
joints  which  are  associated  with  this  form  of  arthritis,  we  find  that  the 
visoeral  le^^ions  which  often  play  so  eonspictious  a  pari  in  blood  dis- 
orders are  conspicurms  by  their  absanea;  whereas  the  changes  in  the 
muscles,  skin,  and  other  parts  are  for  the  moiSt  t^urt  of  a  dystrophi*'; 
type. 

The  conspicuous  atrojdiy  fif  muscles  is  dnubtle^ss  ui  this  nature; 
but,  as  I  have  attempted  to  show,  these  changes  arc  certainly  to  some 
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extent  seooDdarj  to  the  joint  changes  and  attend  apon  arthritis  of  all 
kinds  both  acute  and  chronic. 

But  cai^ful  obisen-ers  have  maintained  that  in  arthritis  deformanii 
there  is  something  more  than  mere  arthritic  muscular  atrophy,  and 
that  to  some  extent  at  any  rate  the  muscular  wasting  is  not  merelv 
secondary  to,  but  advances  pari  passu  with  the  articular  disease,  and 
may  even  be  met  with  in  parts  in  which  the  joints  do  not  as  yet  show 
any  signs  of  being  implicated. 

Dystrophy  of  the  skin  is  certainly  observed  in  some  cases,  as  well 
as  disturbances  of  cutaneous  pigmentation  and  local  sweating  which 
are  recognized  phenomena  of  nenous  disorder,  as  are  also  the  tin- 
gling and  numbness  of  the  hands  and  feet  which  are  not  uncommon 
early  signs  of  arthritis  deformans. 

The  most  forcible  objection  to  the  nervous  theory  is  the  absence 
of  any  anatomical  evidence  of  disease  in  the  spinal  cord  to  which  the 
dystrophy  of  the  joints  can  be  attributed. 

Changes  in  the  i>eripheral  nerves  have  been  found  by  MM. 
Pitres  and  Vailhird  in  cases  of  arthritis  deformans,  and  these  xnay 
play  some  part  in  the  causation  of  the  cutaneous  and  muBcnlar 
changes  at  least.  The  observers  found  that  in  a  case  in  w^hich  mus* 
cular  atrophy  was  very  marked  the  muscular  ner\*es  were  profoundly 
affected,  whereas  in  a  second  case,  in  which  the  atrophy  was  slight, 
they  exhibited  no  evidences  of  neuritis.  The  nenes  supplying  the 
diseased  joint  were  hnt  little  affected,  and  MM.  Pitres  and  Vailhird 
consider  that  tlie  joint  lesions  tbemselves  cannot  be  ascribed  to  this 
oause. 

M.  Ord  l>elieves  that  a  i*eflex  theory  l>est  explains  the  observed 
phenomena,  and  that  the  uterus  is  very  fi-ecjuently  the  organ  £i-om 
which  proceed  centrii>etal  influences  which  are  reflected  along  the 
same  paths  as  those  which  in  primary  diseases  of  the  spinal  cord 
lead  to  affection  of  the  joints.  In  support  of  this  he  brings  forward 
eWdencG  of  the  important  part  played  by  uterine  disorders  in  tlie 
causation  of  arthritis  deformans,  and  suggests  that  predisposing  con- 
ditions such  as  deluHty  and  amemia  may  assist  this  reflex  proc*e«8  by 
increasing  the  morl>id  i*eflex  excitability  of  the  spinal  cord  provoked 
by  the  uterine  disorder. 

It  is  olkvions  that  the  dystrophic  theory  of  arthritis  deformi 
although  it  appears  to  me  to  afford  the  best  explanation  of  the  fdie- 
nomena  of  the  disease,  cannot  as  yet  l>e  looked  upon  as  firmly  estab- 
lished, in  the  absence  of  further  evidence  in  its  support  fn>m  the  eic 
of  morl)id  anatomy,  and  tliis  obliges  us  to  fall  Imck  upon  the  hy| 
thetica!  explanation  of  a  functional  disturliance  of  the  trophic  influ? 
enees  of  the  ner\e  centres. 
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Ft  dflioilgh  an  hypothesis,  it  is  a  satisfactory  workiti^ 
hypothesis,  which  offers  an  explanation  such  as  no  other  theory  yet 
suggested  can  do,  of  the  development  of  lesions  of  ideDtical  anatomi- 
cal character  under  widely  different  clinical  foiins. 

If  in  arthritis  deformans  we  have  merely  a  dystrophy  of  joints 
5ociat«d  with  dystrophic  changes  primary  and  secondary  in  other 
structures,  it  may  easily  he  supposed  that  such  dystro|)hie»  will  some- 
times be  local,  limited  Uy  a  single  joint  which  may  or  may  not  have 
been  the  seat  of  injury,  may  occur  in  very  chronic  forrafi  in  the  course 
of  senile  decay,  or  under  depressant  conditions,  or  may  assume  a 
more  generalized  form  attacking  many  joints,  and  adopting  a  more 
or  less  symmetrical  distribution* 


Treatment. 

In  advanced  and  in  very  chronic  cases  of  arthritis  deformans  it  is 
often  impossible  tci  bring  about  any  material  amendment  in  the  fia- 
tient's  condition,  and  our  treatment  must  be  chiefly  directed  to  the 
palliation  of  his  sufferings.  This  is,  however,  by  no  means  the  case 
when  the  patient  is  couiiwiratively  young,  and  when  the  disease  is 
still  in  an  early  stage,  for  under  tliese  circumstances  marked  im[irove- 
ment  under  treatment  may  certainly  be  looked  for*  although  it  can 
never  be  confidently  promised,  seeing  that  not  infrec|uently  the  mor- 
bid process  continues  to  advance  in  spite  of  every  endeavor  to  stay 
its  pn>gTe88. 

In  the  general  treatment  of  arthritis  deformans  two  main  princi- 
ples need  to  lie  borne  in  mind,  viz, ; 

1.  That  this  is  a  disease  which  tends  to  attack  persons  whose 
vitality  is  lowered  and  who  are  in  j>t>pnlar  phraseology  **run  down," 
and  that  any  lowering  course  of  tre4itmeDt,  even  if  apparently  benefi- 
cial for  the  moment,  tends  to  favor  the  progress  of  the  malady ; 

2,  That  any  treatment,  in  order  to  be  effectual,  must  be  steadily 
[>ersevereil  in  for  a  long  time. 

No  greater  mistake  can  lie  made  than  that  of  treatii^^  the  sufferers 
from  the  disease  under  consideration  as  if  they  were  the  victims  of 
gout.  The  carefully  regulatetl  diet,  with  a  limited  supply  of  animal 
food  which  experience  has  shown  to  be  beneficial  in  gouty  caset,  is 
pc^itively  injurious  to  i^^aticnt**  with  arthritis  defonnans,  who  re- 
quire a  diet  as  nourishing  as  their  condition  allows;  and  drugs  such 
as  colchicura  and  alkaliejs,  which  are  usually  prescrilied  for  the  gouty, 
are  worse  than  useless  in  cases  of  arthritis  deformans,  while  the 
patienta  derive  lienefit  fnim  t^inica. 

Good  hygienic  conditions ;  the  removal  as  far  as  possible  of  bnsi- 
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ness  and  other  worries ;  removal  from  a  damp  house  or  neighbor- 
hood ;  tlie  taking  of  such  amounta  of  recreation  and  exercise  as  are 
compatible  with  the  sufferer' b  ntate  are  all  important  elements  in  the 
treatment.  Indeed  it  is  probable  that  change  of  air  and  scene  not 
infrequently  contribute  materially  to  the  benefit  derived  from  a  visit 
to  some  mineral- water  resort. 

The  patient  should  reside  in  a  mild  but  not  I'elaxing  climate,  pre- 
ferably away  from  the  sea,  for  sea  air  usually  tends  to  aggravate  the 
artiddar  and  other  pains,  Damj>ness  of  air  and  soil  should  be 
avoided,  and  woollen  clothing  should  be  worn  next  the  skin  both  in 
summer  and  winter.  A  winter  residence  in  a  warm  climate  in  which 
the  fluctuations  of  temperature  are  not  exti-eme  is  often  very  bene- 
ficiaL 

In  the  acute  stages  and  when  there  is  much  febrile  disturbance  a 
light  but  nutritious  diet  should  be  prescribed,  but  in  the  more  chrouic 
stages  of  the  disease,  if  any  rules  are  laid  down  as  U}  diet,  those  ar- 
ticles should  be  specially  selected  which  are  likely  to  agree  beat 
and  are  at  the  same  time  nutritious*  Meat  should  by  no  meaj38  be 
avoided,  but  the  patient  should  be  recommended  to  tJike  nitrogenous 
food  freely. 

If  the  patient  is  accustomed  to  take  some  wine  with  his  meals  he 
may  continue  to  do  so,  and  a  glass  of  stout  at  midday  may  often  be 
prescribed  with  advantage  if  it  can  be  taken  without  discomfort. 

It  is  ob%aous  from  what  has  been  said  that  when  dy8f>ep8ia  is 
present  as  a  complication  it  is  important  to  treat  this  condition  which 
tends  to  interfere  matc^rially  with  the  nutrition  of  the  patient,  and  it 
is  sometimes  advisable,  before  commencing  any  other  line  of  treat- 
ment, to  devote  our  efforts  to  getting  the  stomach  into  better  order. 

These  rules  are  not  based  upon  any  theoretical  considerations 
to  the  supposed  nature  of  the  disease,  and  in  laying  them  down 
am  merely  echoing  the  opinions  of  physicians  who  have  made  this 
disease  the  subject  of  a  lifelong  study,  and  who  have  formulated  them 
as  the  outcome  of  a  ripe  experience.  Of  their  correctness  no  one  who 
has  had  opportunities  of  corai>aring  the  progress  of  cases  in  which 
they  have  been  followed  with  tliat  of  others  treated  upon  the  oppo- 
site plan  can  entertain  any  doubt. 

It  18  particularly  in  the  matter  of  treatment  by  di'ugs  that  the 
necessity  of  persevering  steadily  in  any  plan  which  is  adopted  be- 
comes most  obvious,  for  even  in  the  cases  in  which  tbe  effects  of 
drugs  are  most  marked  no  improvement  is  to  be  looked  for  from  day 
to  day,  and  the  disease  may  even  appear  to  progress  imchecked  for 
Home  weeks  or  even  for  a  month  or  two  before  the  case  takes  a  turn 
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facte  are  not  sufficiently  appreciated  that  many  look  upon  the  treat- 
ment of  arthritis  deforman.s  by  di*ug8  as  so  hopelesa,  and  that  in  bo 
many  cases  one  dni^  after  another  is  tried  in  quick  suc^cession  and 
without  apparent  benefit. 

The  drugs  which  are  most  in  repute  in  the  treatment  of  this  dis- 
ease are  iodine  and  the  iodiden,  arsenic,  and  cod-liver  oil. 

Free  iodine  may  \m  administred  in  form  of  tincture  in  sherry,  or 
solid  iodine  may  be  included  in  a  pill.  Iodide  of  |)otassium  is  much 
emi»loyed,  but  the  louj^  continuance  of  such  treatment  is  oi^en  to  objec- 
tion, and  iodide  of  iron,  which  is  highly  spoken  of  by  Sir  A,  Garrod, 
is  probably  the  l>e8t  of  the  iodides  in  such  cases.  Its  tonic  proper- 
ties are  of  great  value  in  the  treatment  of  arthritis  deformans,  and 
iron  in  any  form  is  often  of  much  value,  especially  in  those  crises  in 
which  amemia  is  a  conspicuous  symptom.  I  have  seen  very  remark- 
able improvement  in  some  cases  under  the  continuous  administration 
of  syrup  of  the  iodide  of  iron  alone  for  a  period  of  six  months  or  a 
year,  and  it  is  probable  that  the  efficacy  of  this  drug  is  increased  by 
the  addition  of  some  preparation  of  arsenic.  As  to  the  efficjicy  of 
arsenic  alone  I  cannot  speak  so  positi%^ely,  but  I  lielieve  that  it  forms 
a  useful  adjunct  to  the  iron  treatment.  It  may  be  conveniently  pre- 
scribed in  the  form  of  Uqiior  sodii  arseniatis  with  the  syrup  or  ad 
solid  Hcjilium  arsoniate  with  the  pill  of  iodide  of  iron. 

In  the  more  acute  cases  {[uinine  is  sometimes  given  with  advan- 
tage, but  although  the  sidicylate  of  sodium  frequently  affords  some 
relief  when  tlie  articular  pain  is  very  acute,  I  have  never  seen  any 
marked  or  permanent  improvement  or  the  arrest  of  the  disease  re- 
sult from  its  administration,  and  there  are  obvious  objections  to 
its  continuous  administration  in  large  doses  over  a  long  period  in 
such  cases.  Cod-liver  oil  forms  a  valuable  adjunct  to  otlier  remedies, 
and  unless  there  is  some  reason  to  the  contrary  it  should  be  taken  con- 
tinuouBly  during  the  colder  months.  For  thcxse  patientii  who  are  un- 
alde  to  take  the  oil  as  such,  some  of  the  various  emnlBions  or  prep- 
arations of  cod-liver  oil  and  raaltine  may  be  substituted.  Other 
drugs  which  have  been  strongly  recommended  ai*e  the  infusion  of 
•*raxinua  excelsior,  Acte^  nicemosa,  and  ichthyoh 

It  is  not  ix>»sible  to  prophesy  in  any  given  case  how  far  a  certain 
treatment  will  V)e  efficacious.  In  a  small  proportion  the  im|>rove- 
ment  is  very  conspicuous,  and  if  the  disease  is  in  its  early  stages  a 
condition  approaching  to  complete  cure  may  be  attained.  In  a  far 
larger  proportion  ot  cases  the  disease  appean<  to  lie  arrested,  no 
iresh  joints  liecome  attacked*  and  those  already  involved  became  less 
painful  and  swollen;  but  in  somi^  instances  our  utmost  efforts  are 
powerless  to  arrest  the  progress  of  tlio  morbid  process.     It  is  there* 
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fore  necessary  to  watch  the  results  of  treatment  during  a  period  of 
several  lOiintha  before  any  sound  prognosis  can  be  safely  given,  and 
the  patient  should  l)e  warned  that  nothing  startling  in  the  way  of 
amelioratiou  in  to  be  looked  for. 

In  advanced  cases  with  conspicuous  ost^ojjhytic  enlargement,  and 
especially  in  those  in  which  the  deformitic*s  due  to  muscular  contrac- 
tion are  already  produced,  little  in  the  way  of  improvement  can  be 
looked  for,  and  our  efforts  must  be  chiefly  directed  to  the  relief  of  the 
patient^s  sufl^erings.  When  the  articular  pain  is  intense  salicylat 
may  be  tried  for  a  short  time,  and  relief  may  Ite  obt^iined  from  loca 
applications  to  the  joints,  such  as  belladonna  and  other  liniment 
Opium  should  lie  given  with  great  caution  in  such  a  chronic  disea 
owing  to  tlie  risk  of  establishing  the  opium  habit. 

In  that  form  of  intense  pain  ^vhich  restdts  from  cramp,  much  re- 
lief is  not  infrequently  obtained  from  the  administration  of  hyoscy- 
am  lis,  which  is  sometimes  completely  effectual  in  relieving  or  in 
warding  off  the  painful  rauBcnlar  contracticms. 

Thnnal  TirafmcNt. — There  can  be  no  question  that  cases  of  ar- 
thritis deformani  are  among  those  in  which  decided  benefit  is  often 
derived  from  a  judicious  course  at  some  mineral-water  resoii,  and  it 
is  from  the  external  application  of  such  waters  that  good  results  are 
to  be  looked  for.  The  watering-place  selected  should  therefore  l>e 
f me  in  which  the  treatment  by  baths  is  efficiently  carried  out;  uni 
the  line  of  treatment  which  has  in  my  exiterience  proved  most  eflfec-^ 
tual  \H  that  whicti  consists  in  massage  condjined  with  douching  with- 
out the  actual  immersinn  of  the  patient.  Ordinary  immersion  bathfi 
appear  to  me  to  bo  far  less  beneficial  and  if  t^jo  frequently  re[>eatc»d 
to  do  harm  rather  than  grKxl.  It  would  seem  that  in  this  disease  the 
nhide  in  which  the  water  is  employed  is  of  more  importance  than  itn 
chenncal  composition,  but  at  several  of  the  places  at  which  the  most 
satisfactory  results  are  obtained  the  watei-s  are  of  the  suliihurous 
class. 

The  douclie-massage  treatment  originated  at  Aix-les-Baius  in 
Savoy  where  there  is  an  abundant  supply  of  hot  sulphur  water^  and 
the  results  there  obtained  are  often  extremely  encouraging. 

Aachen  or  Aix-la-Cbapelle  may  also  be  mentioned  among  the  ooi 
tinental  bath-places  which  may  lie  visited  with  advanbige  by  the 
patients* 

In  England  the  arrangements  for  carrying  out  the  Aix  tre^tmei] 
are  especially  admirable  at  Bath,   and   here  there  is  a  large  suj 
ply  of  a  thermal  water  with  abundant  mineral  ingredients.     Ha 
gate,  celebratetl  for  its  Rulphur  water,  may  also  be  mentioned  amoni^^ 
bath-places  nuitiilile  for  these  jmtients,  and  Woodhidl  Spa  in  Lincoln- 
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8hire»  where  the  water  is  Btrongly  saline  and  contaiiiB  bromideB  and 
iodides. 

Patients  who  prefer  U)  go  further  afield  may  Wait  Haiumam 
R'hira  or  Hammam  Meskcmtin  in  Algeria,  or  Ualuuau  les  Bains  in 
Egypt,  At  theae  latter  places  we  have  the  additional  advantage  of  a 
warm  and  eciuable  winter  climate  which  may  contribute  materially  to 
the  t'ure. 

Indeed  a  winter  sojourn  in  such  a  climate  as  that  of  Egypt  or  the 
Canary  Inlands  should  bo  mentioued  as  in  itself  a  valuable  tlierajieu- 
tic  measui-e  in  cases  of  arthritis  deformans  whioli  have  not  reached 
too  advanced  a  stage. 

Many  of  the  American  spas  and  climatic  resorts  will  he  found  ef- 
ficacious in  such  cases.  It  is  important  that  the  patients  should  not 
be  subjected  to  any  course  of  treatment  which  tends  to  have  a  deblli* 
tating  effect,  for  such  treatment  has  in  the  long  run  the  inentable  re- 
sult of  aggravating  rather  than  arrestiug  the  mala^ly.  General  vapor 
baths  come  under  this  head.  When  taken  they  undoubtedly  afford  a 
temporary  relief  and  enable  the  patient  to  move  with  more  freedom, 
but  this  relief  is  dearly  bought  at  the  expense  of  a^leterioration  in 
the  sulTerer's  condition  which  results  when  they  are  repeatedly  taken. 

This  does  not  apply  to  the  Berthollet  local ^-apor  baths,  which  are 
a|iplieil  to  separate  limL>8  or  portions  of  limbs  by  means  of  s[*erially» 
constructed  apparatus,  and  which  sometimes  form  a  valuable  adjunct 
to  other  methoils  of  thermal  treatment. 

In  some  cases  in  which  other  treatment  fails,  elet^tric  baths  may 
be  tried.  A  copper  plate  connected  with  the  negative  pole  of  a  con- 
stantHnirreut  batt^^ry  is  placed  at  the  foot  of  the  bath,  and  another 
similar  plate  coniiectetl  with  the  positive  pole  is  placed  at  its  head. 
The  head  and  shoulders  of  the  patient  are  8Up|)orted  by  a  wooden 
frame  across  which  webbing  is  Btretc*hed,  which  prevents  the  body 
from  coming  into  contact  with  the  metiiUic  phitt>. 

The  bath  should  be  taken  under  skillfnl  medical  supervision,  and 
tlie  patient  should  remain  in  it  for  ten  minutes  while  a  current  from 
about  forty  No.  1  Leclanche  cells  is  passed  through  the  water.  As 
an  alternative  arrangement  the  current  may  be  reiluced,  and  the  nega- 
tive pole  may  be  connected  with  handles  which  are  held  by  the 
patient. 

The  Lite  Dr.  Steavenson  spoke  of  good  results  which  he  had  had 
frt>m  this  treatmeut  in  arthritis  deformans,  and  it  is  worth  trying 
in  cases  which  do  not  yield  to  other  means;  but  I  cannot  say  tliat 
in  the  cases  in  which  I  have  watched  the  effect  of  electric  baths  in 
arthritis  dpformans,  the  i^esults  obtained  have  been  very  encourag- 
ing, f»erhai)s  because  these  have  usually  been  cases  in  which  other 
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modes  of  treatment  have  failed  to  give  relief,  and  therefore  hartUj 
aflforded  a  fair  criterion  of  the  value  ol  the  tre^itment, 

A  few  worda  must  be  said  about  the  local  treatment  of  the  affe 
joints.  It  is  generally  acknowledged  to  be  undesirable  to  use  sacb 
appliances  as  materially  limit  their  movement,  but  in  the  more  acute 
stages  the  patient  may  be  unable  U:>  get  about,  and  rest  in  bed  or  upon 
a  sofa  becomes  not  only  advisable  but  even  necessary.  Dr,  Kent 
Spender  recommends  that  in  such  cases  the  joints  should  be  sup- 
ported, but  not  fixed,  by  mill-board  splints.  Wrapping  in  flannel  ban- 
dages,  sponging  with  h(^t  water,  or  covering  w^ith  hot  sand  according 
to  a  recommendation  of  Haygarth's,  will  soraetiraes  afford  relief,  jm 
also  may  the  application  of  liniments  as  already  recommended. 
A  moderate  amount  of  rubbing  is  also  sometimes  useful. 
In  the  more  chronic  stages  the  patients  should  be  encouraged  to 
get  about,  but  such  an  amount  of  exercise  as  ia  followed  by  paiu  last* 
ing  for  some  hours  should  be  regarded  as  excessive  and  should  be 
forl>idden, 
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DISEASES  OF  THE  MUSCLES. 


The  shidy  of  cliBeaseB  of  the  muscleB  is  a  STibject  that  belongs  at 
the  8aiue  time  to  medical  and  to  surgical  pathology,  aud  in  au  ex- 
hfttistive  treatise  on  theae  affections  it  would  he  necessary  to  consider 
them  in  both  these  relations*  In  the  present  article,  however,  I  shall 
confine  myself  to  the  purely  medical  side  of  the  question,  leaving  out 
of  consideration  those  troubles  which  lielong  eiclusively  to  the  do- 
main of  surgical  procedure.  Among  the  latter  are  wounds,  contu- 
sions and  ruptures,  diastasis,  hernia,  and  tumors  ol  various  sorts 
which  have  their  origin  in  muscular  tissue.  The  parasitic  diseases 
of  the  nmscles,  hydatid  disease  and  trichinosis,  will  be  treatetl  of  in 
the  article  on  jmrasites  in  a  sulmequent  volume  of  this  series,  and 
need  therefore  not  be  considered  in  the  present  ti-eatise. 

After  passing  briefly  in  review  the  general  symptomatology  of 
muscular  affections,  I  propose  to  divide  my  subject  into  two  main 
headings.  In  the  first  I  shall  consider  all  that  relates  to  inflamnm- 
timi  of  the  muscuhir  tissue — myositis.  The  Seconal  part  will  deal 
with  troubles  arising  from  ]>er\*erted  nutrition  of  the  muscles — trophic 
affections. 

Oeneral  Symptomatology. 

We  know  tliat  the  muscles  of  the  liody  are  of  two  sorts— those  of 
organic  life,  involuntary  with  smootli  fibres,  and  voluntary  muscles 
with  striated  fibres.  The  latter  only  will  concern  us  here.  The  alter- 
ation in  the  muscular  tissue  may  constitute  in  itself  the  entire  dis- 
ease, but  most  commonly  it  is  encoantere<l  in  connection  with  some 
general  disoixler.  In  the  latter  case  the  patient  presents  himself  with 
jdl  the  symptoms  of  tlie  primary  affection  to  which  are  superadded 
the  liK-al  signs  due  t-o  the  muscular  lesion.  Wlien  this  lesion  exists 
alone  there  are  few  general  symptoms  other  than  those  due  t<>  the  acute 
muscular  {ddegmasia.  Tlie  patient  has  some  elevation  of  temperature 
and  loss  of  appetite,  but  only  in  that  clinical  f<mn  which  will  l*e  de- 
cril>i*«l  under  the  heading  **jwute  primary  infectious  myositis**  is  the 
'gtmeral  condition  one  of  alarming  gnivity. 

As  reganls  tlie  local  lesions,  the  diseases  of  the  muselen  present  a 
Voi^  11-37 
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certain  numl>er  of  characteristics  by  which  they  may  in  general  be 
readily  recognized.  These  may  be  ckssified  under  physical  ami 
functional  symptoms, 

Physival  Suj/ts, —In  every  medical  examination  two  of  our  princi- 
pal means  of  investigation  are  inspection  and  jjalpation,  and  these  are 
also  the  two  factors  by  means  of  which  we  gain  an  idea  of  the  morbid 
condition  of  a  muscle  or  of  a  groiif*  of  muscles. 

By  mspevtlon  we  determine  the  size  of  a  muscle,  its  form,  and  the 
coloration  of  the  integuments  covering  it;  liy  pofpuftnn  we  H[»f»reciute 
the  changes  in  coiiHistence  and  ehiHticity,  and  also  Ivnrn  wliat  alt^Mu- 
tions  of  temperature,  if  any,  there  are  in  the  part. 

As  regards  volume,  a  diHeaned  muscle  may  present  various  modi- 
ficationw;  it  may  l>e  increaHed  in  ni^e,  nwoUen,  Iiypertrophied,  ur 
atrophied.  In  inllammatory  aft'ections  of  the  muscles,  either  primary 
or  secondary,  we  notf^  most  fre<iuenH>  a  tumefaction,  a  swelling  of 
greater  or  less  extent,  of  the  diseased  part.  It  is  not  unusual  alsii  to 
find  cedema  of  the  overlying  tissues.  These  are  the  phenomena  as- 
sociated witli  phlegmasic  states.  In  chronic  affections  we  may  find 
atrophy  or  hypci*tri)ph>'.  We  mnnt,  however,  first  eliminat-e  that 
form  of  hypertrophy  which  is  called  physiological.  Umler  the  in- 
fluence of  exercise  we  often  see  a  group  of  muscles  attiiin  a  siise  much 
gi*eater  in  proportifm  than  that  of  other  muscles  (^f  the  iMxly.  This 
is  because  (jf  Oh  functional  activity  which  leads  t<i  a  greater  supply 
of  l»lood  to  the  |j}irt  and  conseciuently  increased  nutrition.  As  in- 
stances of  physiological  nuwcular  hypertrophy  I  may  mention  the 
lai'ge  muscles  of  the  right  arm  and  leg  of  the  fencing  master,  the 
hypertropliied  luceps  of  the  gymnaHt,  tlie  hxrge  ralf  rnuncles  of  the 
ballet  daui'er.  But  in  this  there  is  notliing  pathological,  and  if  cer- 
tain muscles  are  developed  out  of  proportion  to  others  the  only  harm 
resulting  is  a  loss  of  symmetry.  Indeed,  not  only  have  the  muscles 
preserved  all  their  strength  and  vigor  but  they  j)08bos8  these  tjuali- 
ties  in  even  greater  degree. 

Pathological  hypertrophy,  on  the  other  hand,  is  most  commonlj 
a  false  hy^^ertroidiy.  The  muscle  has  actually  unilergone  a  dcteric 
ration,  a  degeneration ;  it  is  no  longer  the  powerful  contractile  tiadoe 
which  imparts  movement  to  the  osseous  levers,  but  it  hji8  1x«eu  in- 
vaded by  an  inflexible^  inelastic  Hulmtance  which  gradually  rtidit*  it 
of  ita  distinctive  properties.  Pathological  hyi)ertrophy  might  there- 
fore be  regarded  strictly  as  a  simple  atrophy. 

Atrophy  U  a  condition  whicli  ofteu  affects  the  musclee*  They 
are  then  seen  to  be  more  or  less  diminished  in  volume;  the  normal 
pn»rainences  of  the  bony  framework  become  moi^  noticeable,  and  in 
advanced  cases  it  is  often  poH.sible  to  diHtingnish  clearly  all  the  cou- 
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tours  of  the  bones,  the  affected  \mri  pretieBting  ahniwi  tii«^  jipnt^ar^ 
nnee  of  a  uaked  skelefoD. 

The  altered  coloration  of  the  skin  mav  atti-aet  atteutitni.  In  acate 
diaeaseB  there  is  usually  a  retluess  of  the  intetguineut  of  g^re^tor  or 
lefls  iiitenftity. 

Filially  iiisi>ectioii  emddeK  us  to  appreciate  deffinuity  iu  the  re- 
gions under  the  iufluence  of  the  muscular  trouble.  As  a  result  of  in- 
rtamiiiutiou  the  muscle  may  he  short^nii'd  aud  retnict^d,  Rivin^c  rise 
to  maljM^sitious  of  the  affecte<l  limlh 

8uch  are  tlie  details  which  we  may  gather  from  a  simple  insiRc- 
tion  of  the  parts,  PitljKiftoN  gives  us  iufcjrmation  of  no  less  vahie. 
In  the  first  place  we  are  enabled  to  d**t4X"t  moditicatiQUs  in  consistence 
of  the  affected  groui»  of  muscles.  Under  normal  conditions  the  tis- 
sues which  we  are  now^  considering  have  a  very  characteristic  elas- 
ticity and  firmness  all  their  owd,  but  in  disease  this  firmness  may  be 
increased  or  diminishtHl  iu  m<»rt>  or  less  marked  degree,  Hometimes 
a  sensation  of  resistance,  which  may  amount  even  to  hanlness,  is  im- 
|>ar1^d  t*)  the  t«mch;  at  other  times,  on  the  contrary »  the  muscle  is 
soft  and  gives  to  the  examining  finger  an  impression  almost  exactly 
like  that  iujpart<Ml  by  aili i^H>ae  tissue.  The  ih^grec  of  softening  may 
at  times  be  even  more  pronounced,  and  the  condition  may  go  on  to 
the  formation  of  an  abscess,  when  fluctiuition  will  Wcome  manifest. 
Changes  of  temix^ratuiv  are  freciuently  a|»preciable  to  the  hand  as 
well  as  In  the  thermometer.  In  acute  myositis  tlie  jvartsare  hot  and 
burning,  while  iu  certain  chronic  affections  on  the  other  hand,  in 
atrojihic  comlitions  for  ejtample,  a  retbiced  local  temjierature  has  <k> 
CAsionally  been  noted. 

In  order  ti>  complete  this  enumeration  of  the  facts  to  be  learned 
from  physiciil  exploration,  we  ought  i)erhai>s  to  mention  direct  min^o-^ 
8<\)intril  exammation  of  the  diseasetl  muscle.  In  certain  case.s  of  |)e- 
culiar  interest*  we  may  extract  a  little  piece  of  muscular  tissue  by 
means  of  a  harpoon  and  examine  it  under  the  micro8**op>.  That  i«, 
however,  n  point  of  purely  scientific  interest,  for  the  method  is  sel- 
dom of  any  practical  clinical  utility. 

Ffdicikntal  Sifjn/t, — The  two  most  freijuent  and  most  imiKirtant 
symptt>ms  are  lassitude  and  |»ain.  When  the  muscular  system  iti 
affected  the  patients  experience  difficulty  in  movement,  tliey  complain 
of  gn*at  wejikness  anil  heavinr»«s  in  the  Iiml>s.  X  Ijelieve  that  in  most 
acute  infectious  diseases  the  initial  lassitude  that  is  felt  is  often  an 
©xprcKsiim  of  muscular  inflfimmatictn.  As  tlie  condition  increases  in 
aevcrity  jMiin  is  felt;  the  affecfcetl  part**  may  he  located  by  the  tender- 
ness elicitiHl  by  pressurts  or  else  the  fiaticnt  himself  locaU^s  tht*  diseaso 
by  the  more  ur  less  severe  imin,  occurring  independently  of  pressure^ 
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in  one  or  the  other  part  of  the  body*  This  pain  may  be  of  such  inien- 
aitj  BA  to  prevent  absolutely  all  movement  of  a  limb  or  of  the  seg- 
ment of  a  11  mil.  Functional  impotence  is  therefore  a  re^ull  of  the 
pain.  But  this  may  equally  be  due  to  degenemtive  changes.  In 
pseudo-hyi>ertrophic  muscular  paralysia,  for  example,  the  time 
comes  when  tlie  lesions  are  so  advanced  that  the  patient  ia  incapable 
of  movement  and  m  obliged  to  keep  the  Wl.  The  same  thini^  also 
occurs  in  leail  palsy, — if  it  be  aibnitted  that  the  jioison  in  this  coii>* 
ditiim  acts  directly"  upon  the  muscle,  the  tendency  now  Ijeing  rather 
to  consider  the  toxic  action  as  affecting  the  ner\e  terminx^tioiii^,  to 
the  lesions  of  which  the  paralysis  is  due. 

As  regards  the  fnuctional  symptoms  nen^ous  and  inuscular  afi'ee- 
tions  are  often  closely  related,  and  in  certain  cases  it  may  bo  difficmli 
to  determine  the  part  taken  by  each  of  the  two  elements  in  the  pro- 
duction  of  the  symptoms.  I  do  not  propose  to  enter  ujwin  the  domain 
of  the  patholog)^  of  the  nervous  system ;  hence  in  speaking  of  mu»cn* 
lar  contraction,  a  most  common  symj>tom,  I  shall  concern  myself  onljr 
with  that  arising  ilirei'tly  and  solely  from  tlisease  of  the  muside  itaelf. 
This  condition  of  hardness  and  rigitlity  is  occasionally  pHxluced  ns  a 
result  of  inflammation— the  best  example  which  occurs  to  me  beioi^ 
the  affection  of  the  stemti-cleido-mastoid  muscle  knouTi  as  tortiooUis* 
From  some  cause  or  antJther  this  rontmction  may  disappear  and  the 
function  of  the  affected  muscle  be  restoretl  to  the  normaL  It  ia  nai 
the  same,  however,  with  true  contr^icture.  This  symptom  is  the  ex- 
pression of  a  sclerotic  lesion  and  is  conse<|uently  of  much  morw 
sombre  prognostic  import  than  is  simple  contraction. 

In  the  group  of  functional  signs  we  may  conveniently  study  th^ 
moditications  of  electrical  contractility.  By  this  term  is  meant  the 
property  which  tlie  muscle  possesses  of  contracting  under  the  in- 
fluence of  the  electric  cunent.  It  is  necessary  here  again  to  distin* 
gnish  l)etween  the  direct  action  of  the  ele<:*tricity  upon  tlie  musciilar 
tissue  itself  and  that  produced  by  the  intervention  of  the  nervoua  oun* 
ductors.  Duchenno  and  Rernak  have  contributed  largely  to  our 
knowleflge  of  eh^ctrical  muscular  contractility.  More  recently  Leg^rofi 
and  Oniraus  have  taken  up  the  study  of  the  subject  and  have  pre- 
sented conclusions  «>f  very  grejU  interest.  Tt  is  prolmble  that  the 
hist  word  on  this  subject  has  not  yet  been  said,  but  however  tliia  mny 
be.  we  ate  able  by  this  motle  of  examination  to  obtain  very  valuable 
data  concerning  the  functional  capacity,  the  contractile  power,  o|  tfae 
muscle. 

In  conducting  this  method  of  exph)ration  we  may  make  use  of  two 
of  the    forms   of  elpetricity,  continuous   and   int»nTUijt    '  ^ 

studying  thus  the  ^^tlvano-  and  the  farado-muscular  com 
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Whatever  may  be  the  kind  of  current  employed  tlie  technique  re- 
mains the  same.  The  object  is  to  iuflueuce  the  muscle  tlirectly, 
avoiding  as  far  as  possible  till  ouUide  iutluences.  That^  it  is  hardly 
meoeftBary  to  say,  is  an  unattainable  ideal,  for  it  is  impossible,  under 
normal  conditifuis,  to  di.'^Hociate  completely  the  electrical  excitability 
of  the  musclch  and  that  of  the  nerves.  Thin  shimhl  not  deter  us, 
when  studying  the  pmperties  of  muscular  tissue,  from  making  every 
effort  to  afjpnmi'h  as  near  as  may  be  to  the  ideal.  It  is  to  this  end 
that  it  has  Ivoen  i>roiKiscd  to  employ  very  line  needles  as  elec^trodes, 
one  connettted  with  the  [Kisitive  and  the  other  with  the  negative 
pole.  We  might  indeed  olitain  very  exact  results  by  insei-ting  one  of 
these  ne<*dles  at  one  nf  the  p*)ints  of  insertion  of  the  muscle  and  the 
other  at  another*  and  making  the  current  pass  lietween  them,  but  this 
is  a  method  that  is  not  practically  apfdicable. 

In  practice  ek»ctr<^es  having  quite  a  considerable  area  are  em- 
ployed and  care  is  taken  Ut  wet  them  in  a  ten  or  twejity  [ler  cent,  sc^ilu- 
tiou  of  chloride  of  SfHlium  Ijefore  they  are  applied  to  the  skin.  It 
has  l^K^eu  tjiught  that  the  electrfnles  should  l)e  apjilied  at  parts  corre- 
si>ouding  to  the  insertion  of  tlie  muscles,  and  the  current  passing 
l)etween  them  will  then  excite  muscular  conti'actions,  the  intensity 
and  extent  of  which  present  variations  of  ccjDsiderable  interest.  The 
following,  however,  is  the  method  usually  employed  at  the  present 
day :  An  electrotle  of  large  ai-ea,  known  as  the  indifferent  electrodeg 
is  phiceil  u|}on  the  sternum ;  the  other,  the  differential  electrode,  is 
brouglit  in  contact  with  tlie  integument  covering  the  muscle  to  lie  ex- 
amiuetl.  The  current  jwisses  and  the  circuit  is  then  closed ;  when  the 
ehMi'trtxle  is  removed  the  ciix^uit  is  i>p«*ned.  I  need  not  more  than 
refer  to  the  necessity  that  may  exist  for  attjK*hing  to  the  exj^loratory 
apparatus  an  instrument  for  indicating  th*^  intensity  of  the  current. 

In  order  to  simplify  the  recording  of  the  mollifications  observetl 
under  the  influence  of  the  electriciil  current,  it  lias  become  cnstomary 
Ui  employ  a  certain  numlx^r  of  conventional  signs,  designating  the 
jiositive  and  negative  poles,  the  r>pening  and  closing  «^f  the  curnmt, 
and  the  reaction  (shoc*k  or  c<mtniction)  which  results.  But  for  all 
these  details  I  must  refer  the  reader  ti»  one  of  the  numerous  s|)einal 
treatises  on  medical  electricity*  We  need  only  add  that»  after  having 
tested  the  muscle  dii-ectly  by  meAus  of  the  negative  pole,  the  cor- 
res  I  Handing  electrode  should  be  used  as  the  indifferent  one,  tlie  [>o«i- 
tive  elec»trode  then  l>ecoming  the  one  by  whii*h  the  fivictions  aro 
tested.  By  tliis  sulwtitution  we  may  obt^iin  difTerencea  io  reaction  of 
i»ome  diagnostic  value. 

In  the  normal  state,  the  faradic  current  excites  indeiiondent 
coutnK^tions  when  the  intemtptiona  are  not  very  rapid;  when  these 
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are  increased  the  muscle  beeomes  tetanieally  t'outrficleil.  The  ueg- 
ntive  pule  iilwavH  laoduces  stroD^t^r  coutrnctiims  thim  the  positive. 
Wheu  wo  giilvtinize  a  healthy  muscle  we  ubtiiiu  wt^ak  localized  coo- 
tractions  at  tht^  iuHtaot  of  f)|M>iiiiig  or  closing  the  circuit,  and  we  noto 
also  that  the  negative  pole?  excites  to  stronger  contractions  than  the 
positive. 

I  have  already  siK:)kon  of  the  difficulty  that  is  met  with  in  disso- 
ciating t'lm^trizatiuu  of  the  nmHclea  from  thjit  of  the  nen^es.  \Vi» 
should  take  care  ncjt  to  place  the  electrode  over  the  jioints  of  entrance 
of  these  neiTee,  a  matter  of  i*e!ative  ease  in  the  casi*  of  certain  muscles 
such  as  the  V>iceps,  the  deltoid,  the  anterior  muscles  of  the  le^,  ete. 
Furthermore  the  ] joints  of  election  for  application  of  the  electrode 
have  Ijeeu  determined  in  the  case  of  each  muscle  and  are  pictured 
in  many  \^orks  on  the  sulTJect. 

in  disease  of  the  muscles  we  often  find  a  diminution  or  even  a 
complete  abolition  of  the  electincal  contractility.  This  aboHtion  ot 
reaction  indicates  a  destruction  of  the  mu.scuhu"  element.  In  i^ertaiii 
cases  tljero  in,  so  to  say,  a  dissociation  of  the  electro-muscular  con- 
tractility, and  we  find  tliat  the  continuous  current  will  still  excite  con- 
tract! onn  whih^  faradization  jtroduces  no  effect. 

After  tliis  brief  consideration  of  the  general  symptomat^ilogy  of 
dise^iaes  of  the  muscles,  in  a  certain  measure  necessary  by  way  of 
introduction,  we  will  take  uj*  the  study  ijf  the  various  forms  of  in- 
flammation of  muscular  tissue. 


Myositis. 

All  writers  who  liave  concerned  themselves  with  this  question  have 
remarked  with  justice  upon  the  insigniticant  place  that  intlammations 
of  tlie  muscular  tissue  hohl  in  i)athology.  Very  often,  indeed,  these 
affections  arise  in  the  course  of  geneml  diseases  of  which  they  are 
then  but  e])iphenomena  of  slight  ccmipartttive  importance,  and  thus 
are  thrown  into  the  background.  Nevertheless  we  cannot  deny  that 
there  doea  exist  a  class  of  primary  muscular  inflammations  in  which 
the  myositis  is  the  sole  lesion,  all  the  other  morbid  8ymi)tom8  being 
subiirdinate  to  tlus  change. 

I  would  then  divide  the  myositides  into  two  great  clasaes  according 
as  the  dise-'UHe  affects  primarily  and  especially  the  muscular  tiasue, 
or  as  it  attacks  other  organs  first,  involving  the  muscles  secondarily. 
We  therefore  have  the  two  main  divisions  of  primary  and  secondary 
myositis.  The  former  is  divided  into  acute  and  chronic  fornxs,  and 
the  first  of  these  again  is  subdivided  into  acute  simple  and  acut 
infectious  mvositis. 


PBUHAiiY  MYOBrriS. 


am 


Pbimary  Myositis. 


We  may  say  thai  the  work  of  Pasteur  and  of  his  followers  has 
thrown  new  li><ht  upon  the  entire  tield  of  uiediciue;  and  the  thaiiier 
on  myositis  fonus  no  exrejition  to  ihm  Ktatemeut.  ludeed,  the  qnen- 
tions  of  its  etiology  and  jKithuloj^y  have  imtfited  miwli  itnm  the  light 
given  forth  by  these  remarkable  discoveries.  Up  to  that  time  we 
were  only  able  to  note  the  existence  of  an  inflammatory  condition  in- 
volving,^ a  jiartifiihir  muscle  or  group  of  muHclos,  going  on  sometimes 
to  sui>|Hiratit)n,  but  we  were  unable  to  exjilain  the  reason  for  this  par- 
ticular localizjition  independent  of  any  general  disease.  Among  the 
det4-rmining  causes  were  mentioned  cold  and  fatigue,  but  in  that  we 
had  only  one  element  of  the  proV»lem.  TVTien,  however,  it  was  demon- 
strated thatt  in  addition  to  these  causes  acting  as  depressants  upon 
tlie  organism,  there  was  necessary  a  penetration  of  germs  coming 
from  without,  or  already  present  in  the  tissues  and  assuming  a  special 
\inilence  in  consetjuenceof  the  lessened  resisting  powers  of  the  parts, 
then  the  second  iwithological  element  was  found  and  an  end  was  put 
to  all  the  various  liypotheses  formerly  in  vogue.  Some  had  ilescrilieil 
myositis  as  an  inflammation  of  rheumatic  nature;  others,  among 
whom  was  Grisolle,  contented  themselves  with  noting  the  fact  of  the 
inflammation,  calling  attention  particularly  to  ii*^  infrequence.  Fi- 
nally, under  the  influence  of  the  theories  put  forth  bv  Tessier,  myo- 
sitis was  grouped  among  the  affections  due  to  the  purulent  iliathefii^, 
ami  Dufresne  (Paris,  1H88)  und»»rt^»ok  t^)  champion  this  opinion. 
Brunon,  in  his  inaugural  thesis  (Paiis,  1887)  and  in  two  su1jse<juent 
publications  (iyyU-lU»,  elevated  jirimary  mvositis  to  the  ilignity  of 
a  distinct  morbid  entity,  and  we  may  say  that  he  has  put  the  matter 
^absolutely  in  its  prosier  light.  Wo  may  also  mention  the  works  of 
Striimi^U,  Hayem,  Olusrinski,  Larger,  and  many  others, 

AV/n^<*f^y, —Primary  rayositia  is  a  com|>aratively  rare  afl'ection. 
On  this  point  all  authors  are  agreed.  It  occurs  generally  in  y<»ung 
jiersons.  Among  the  alleged  etiological  factors  two  seem  to  lie  of  real 
importance,  viz*,  oold  and  fatigue.  If  we  ask  a  (latient  sufl'eriug 
fri>m  acute  myositis,  whatever  its  intensity  or  location,  how  it  was 
acrpiired,  we  shall  usually  leiirn  that  a  HlM»ri  time  l)efore  the  disease 
made  ita  apj>eamnce  he  was  engagefl  in  s<»me  very  Liborious  under- 
taking, or  endured  some  excessive  fatigu**— in  a  word,  that  he  was 
overworked.  Often  also  it  will  l>e  learned  that  he  experiences!  a  suil- 
den  chill  while  j»erspiring,  or  that  he  was  caught  in  a  soaking  rain. 
Such  bf^ing  among  the  active  exciting  causes,  we  ought  not  to  Iw?  sur- 
prised at  tlie  greater  frequency  of  i^rimary  myositis  among  soldiers 
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than  among  those  in  civil  life.  It  is  among  recruits  especially,  wbo 
have  not  yet  become  aceustoaied  to  Wolent  exercises,  that  myositis  ia 
most  freiiueiitly  observed.  Constant  rul>bing,  pressure,  or  coutusions 
of  a  muscular  re^on  may  alsu  play  an  important  part  in  the  prodaction 
of  the  disease  which  wo  are  now  considering.  Next  in  order  come 
mental  disturbances  and  other  iuli nonces  which  tend  tu  depress  tlie 
general  condition,  and  finally  may  bo  mentioned  malnutrition  in  con- 
snqneuce  of  iusiifficient  quality  or  quantity  of  food.  In  a  word  anj 
cause  which  weakens  the  resisting  powers,  and  especially  anything 
which  also  affects  chiefly  the  muscular  tissue,  may  act  as  an  excitant 
of  myositis.     It  is  always  the  w^orking  muscles  tliat  are  attacked. 

But  in  additiun  to  a  suitable  soil  we  must  have  the  cultivation  of 
the  germ.  It  is  very  evident  that  in  a  fiel<l  so  well  prepared  by  all 
the  external  factoids  which  i\'e  have  just  meutionetb  tlie  micro-orj^an- 
ism  will  find  a  suil  very  favorable  to  its  develoi)ment  and  growtli. 
And  this  is,  indeed,  what  occurs*  Bninon  succeeded  in  obtaining 
from  the  nuiscles  ot  a  pei-snu  dead  from  primary  myositis  a  certain 
numljer  of  micrnlM?s  among  which  he  found  the  streptococciis.  The 
predominating  role  of  micro-organisms  in  the  pathogenesis  <if  the  in- 
flammation is  nudeuiable,  and  moreover  it  is  often  possibk  to  prove 
that  the  person  affected  has  been  exposeil  for  a  longer  or  shorter  pe~ 
riod  in  a  locality  infected  by  the  microbes  of  suppuration. 

The  micrO'*irganisms  transported  liy  the  blornl  take  up  their  gro\ii,h 
in  the  tissues  which  happen  to  offer  tliem  the  least  resistance,  in  the 
muscular  tissues  in  the  cases  now  under  discussion,  and  especially  in 
exhausted  muscles. 

I  believe  that  x>rimary  myositis  is  not  defiendent  for  its  produc- 
tion upon  any  single  variety  of  microbe,  but  that  on  the  eontrjtrj- 
every  pyogenic  micro-organism  or  any  that  is  capable  of  so  l>ecom- 
ing,  may  be  arrested  in  the  muscular  tissue  and  excite  there  troubU^s 
analogous  to  osteomyelitis  in  osseous  tissue.  Among  these  micrti- 
organisms  I  may  mention  tht^  streptococci,  whii'h  have  l>een  found  in 
the  diseaseil  ntuscles  liy,  Brunon,  the  stjiphyloc(X;ci,  and  the  pnen- 
mococci. 

Pafhofiitfltttf  A  unit  nn  if, — The  muscle  may  present  different  appear- 
ances acconling  to  the  degree  of  the  inflammation  and  also  to  the 
length  of  time  tiiat  this  inflammation  has  existed.  This  is  what  haa 
led  various  authors,  and  Hayern  in  particular,  to  describe  several 
varieties  of  the  affection  based  upon  differences  in  the  anatomical 
changes*  The  latter  describes  the  hyperplastic,  the  calcareous,  and 
the  purulent  forujs  of  myositis. 

When  we  examine  a  part  aflfected  by  myositis  we  may  often  \m 
struck  by  the  lesions  of  the  superficial  structures*     The  skin  and 
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cellular  tissue  mayalao  be  involved  in  the  inflammatory  process;  and 
oil  making  our  incision  layer  by  layer  dovm  to  the  dinea^ed  muacle, 
we  fretiuently  note  cedenia  and  inflammatory  iniiltration  witb  abnor- 
mal vascularity  of  tlieae  parts. 

The  muscle  itself  presents  different  a|)i)earanee8  according  as  it  is 
or  is  not  tlie  seat  of  a  piinilent  c<ilkH/tinn.  We  will  consider  first  the 
cases  in  which  no  supimi^itiun  is  present.  The  muscle  is  seen  to  be 
no  longer  of  the  bright  red  color  characteristic  of  healthy  flesh ;  its 
tint  is  darker,  a[>pruachiijg  more  nearly  to  blaek,  yellow,  or  gray, 
Itn  consistence  has  undergone  prof*nind  mod ilicat ions.  It  is  no 
longer  a  firm  resistant  tissue,  difficult  to  tear  or  to  cut.  It  has  lie- 
come  soft  and  friable  and  often  exhiliits  a  tendency  to  change  into  a 
pultaceous  mass,  Fiujdly  at  auto|*fly  we  may  find  ruptures  of  the 
muscular  tissue  iiro<luced  as  a  con8e<pience  of  the  inflammation. 
Where  these  ruptures  have  occurred  there  is  seen  to  be  an  extravasa- 
tion of  IJoml,  and  not  infre<iuently  more  or  less  extensive  clots. 

The  micro8coi)e  reveals  an  atrophy,  or  even  a  complete  absence, 
of  the  striated  filires.  The  two  principal  alter^itions  are  grauuhir  and 
waxy  degeneration.  The  connective-tissue  elements  proliferate ;  the 
embryonal  cells  become  organized.  Occasionally  a  cure  is  brought 
about  either  by  the  fonnation  of  a  fibrous  cicatrix  or  by  the  regener- 
ation of  the  muscular  tissue  itself*  as  has  l>een  ol»sened  by  O.  Weber 
and  Hayera.  In  this  case  the  nuclei  of  the  sarcolemma  proliferate 
and  give  rise  to  embryonal  muscular  fibres  which  in  turn  gradually 
develop  and  end  by  i*eplacing  thr»8o  destroj^ed  by  the  inrtnmmatory 
process. 

But  the  course  followed  by  a  myositis*  as  regards  its  anatomical 
changes,  is  not  always  the  same  as  here  imlicate^l.  Under  the  influ- 
ence of  aiuses  which  it  would  be  difficult  to  state  with  precision, 
among  which  we  should  have  U^  take  count  of  a  sj^ecial  virulence  of 
the  infei'ting  germ  and  a  [»eculiar  weakness  of  the  soil,  suppuration 
takes  place.  It  ia  then  eaiiecially  that  we  see  yellowish,  grayish,  or 
even  greenish  discoloration  of  the  muscular  tissue*  Most  frwjuently 
the  formatinu  of  |>us  is  jireceiled  by  ecchymf»sis  and  infiltration  <»f  the 
tissue  with  a  black  pitch-like  blood.  The  pus  contains,  in  addition  to 
numbers  of  rtnl  IrltHnl  corpus«*les,  a  quantity  of  detritus  coming  from 
the  connective  tissue  and  from  the  disintegration  of  the  musculnr 
fasciculi. 

The  brief  descnpticm  which  I  havo  urv*'n  apj*lies  to  cases  of  acme 
myositis.  Wlien  the  inflamnmtirm  passes*  into  the  chn>nic  stage, 
the  first  sign  that  strikes  the  attention  of  the  obserTfrr  is  the  altered 
color  of  the  tissue.  The  tint  is  much  less  pronounced ;  tlie  muscle  is 
no  longer  red,  but  rather  piuk  or  whitish.     It  is  of  greater  consis- 
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teuce.  There  i.s  a  pGuuliar  induration  of  the  part  which  is  due  to  the  , 
fact  of  an  almnihint  prulifenitiou  uf  the  (jtumeotive  tissue  at  tlie  etr- 1 
ponse  of  the  oiusL^uhir  oleiuents. 

I  ought  also  to  mentitm  the  occasional  iorraation  of  calcareoua 
ileposit*^  in  the  fiiibstance  of  the  muscular  tissue. 

Alongside  of  the  leBions  *jf  the  musoles,  in  a  great  uuiuber  of 
cases  we  note  other  mc>rbid  localizations.  The  lungs  may  Ihs  con- 
gested, especially  at  tlio  liases.  Occasianally  congestions  of  the  liver 
and  of  the  kidneys  have  beon  found,  and  in  twt*  eases  reported  by 
Brunon  the  spleen  was  soft,  black,  and  increjvsed  in  size. 

Sytfiptoutrrfohfjff. — This  chafiter  is  somewhat  complex  and  I  aball 
find  myself  obligeil  to  divide  it  into  sevf^ral  parts,  in  order  to  give  a 
clear  description  of  the  different  forms  of  primary  myositis.  This 
affection  may  present  it-self  nnder  one  of  two  main  form 8 »  acute  mul 
chronic,  which  are  very  distinct  one  from  the  other  in  their  symp- 
tomatology.    We  will  Itegin  with  the  former. 


Acute  Myoftifw. 

We  may  describe  here  two  forms — acute  simple  and  acute  infec- 
tions myositis.  The  latter  again  may  bo  divided  into  two  varieties: 
one,  studied  by  Brunon,  which  is  accomi>anicd  most  fi*enuently  by 
suppuration;  the  other,  studied  by  Hepii,  Marcliand,  Larger  (Tbee^^ 
de  Paris,  181H>),  and  very  recently  by  Gouget  [Presfte  MtJuafe^  8ep* 
tember  1st,  1804)  in  wdiirh  tliere  is  never  any  formation  of  pus. 

Acftfe  Sitfipfc  MtftfHifts. — This  affection  di^i'larps  itself  after  a  few 
iudistinct  prodromal  symjitLims.  FnUowing  an  exjjosure  to  cold  or 
after  excessive  fatigue,  the  jtaticnt  is  taken  with  malaise  and  lassi- 
tude, and  soon  pains  mf)re  or  h^ss  severe  are  felt  in  the  affecti^l  ma»- 
cleis.  These  pains,  which  are  lancinating  in  character,  are  increaen^ 
by  pressure  and  imin^de  voluntary  movement*  The  position  of  the 
affpi'ted  limli  is  of  Urn  modified  by  the  efforts  of  the  patient  to  ap- 
proximate as  much  as  possilde  the  point>i  of  origin  and  iusei-tioti  of 
the  inflamcil  muscle.  As  a  cou8e*^ueuce  of  the  intlammatiou  there 
may  also  \m}  an  actual  sliortening  of  the  muscular  fibres. 

When  the  superficial  muscles  are  aft'ect^jd  the  overlying  tiastie« 
are  changed  in  color,  the  skin  Inking  more  or  less  intensely  ret!  and 
occasionally  eeeliyniosed.  We  may  also  note  oedema  and  swelhui^^  of 
the  neighlxiring  parts.  When  the  muscles  are  sufficiently  near  t^i  thm 
surface  of  the  ljo4ly  to  be  accessible  to  inspection  and  palpation^ 
they  may  l>e  seen  stretched  like  tense  cords  under  the  skin,  and  thej 
give  to  the  finger  an  imiiression  as  of  a  hard  liCKly—a  wcHHleu  nen- 
sation* 
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In  tuild  cases  it  in  doubtltil  if  any  general  symptoms  will  be  pres* 
ent,  and  if  they  are  tbey  will  be  found  to  be  of  alight  importiiuc^e. 
They  (^oDsiNt  iu  a  slight  rise  iu  temperature,  a  little  falling  off  uf  the 
appetitt^;  but  by  the  eml  ai  inmi  two  t<>  fnurteeu  days  they  will  have 
all  disapi^ared  and  the  patient  will  lie  restored  to  his  usmU  health. 
The  pains  w^iU  have  also  disiipp*>ared,  and  nothin^j  will  remain  unless 
possibly  a  slight  sensation  of  fatigue  in  tlie  muscles  that  were  the 
seat  of  inthinimation.  But  the  disease  does  not  always  have  such  a 
favuratblr^  aud  speedy  termination* 

More  pronounred  general  symptoms  may  be  present — fever,  usu- 
ally of  moderate  intensity,  insomnia,  and  some  gaistric  disturbance. 
The  iuMammation  <^»f  the  miisel**8  lasts  for  from  twentv -eight  to  thirty 
days,  but  then  ends  in  i^esolution  without  suppiuratifin.  It  may  be, 
however,  that  tlie  pains  show  no  tendency  to  diminish;  tlie  general 
symptoms,  without  iMX'oming  reidly  gnive,  show  no  amelioration; 
and  in  time  the  myoMitis  passt\s  into  the  suppurative  form.  Pus 
forms  and  eollects,  fluctuation  apfiears,  and  a  true  aliscess  results. 
Such  are  the  symptcjms  of  simple  acute  myositis. 

Arntv  Primary  Iujhiio((s  Myi^^Uis, — The  course  of  this  form  of  the 
disease  is  much  less  favorable  ilian  that  of  the  variety  just  described. 
As  was  mentioned  above,  there  are  two  forms  of  this  variety  of  in- 
dammution,  of  eijual  gravity  imleed,  but  diflViing  as  regards  the  ten- 
dency to  the  formation  of  pus.  In  order  to  distinguish  these  two 
forms*  I  would  call  the  fii-st  one,  that  iu  width  thei-e  is  a  tendency  to 
the  formatiiin  of  juis,  "acute  primary  infectious  myositis,  prnjierly 
ao  called,"  and  the  other  f«»rm,  that  which  runs  its  course  without 
snppumtion,  "acut*^  firimary  infecticms  polymyositis." 

Acute  Primary  Infeitious  Myositis,  Proj>erly  so  Called.— This 
avffetHion  may  begin  in  one  of  several  ways.  Sometimes,  and  most 
commonly,  it  is  the  general  symptoms  which  fii'st  attract  attention; 
at  other  times,  and  less  frotiuently,  the  disease  apfjoars  as  an  ac-ute 
simple  myositis.  In  the  latter  case  the  i»atient  comphiins  first  of 
\iolent  imins  in  the  musckts,  then  the  general  symptoms  become 
UMU'e  4md  morn  severe  ami  wi>  find  i>urselves  in  the  presence  of  an  in- 
fectious myositis.  In  the  r>nlinary  variety  the  |iatient  is  suddenly 
taken,  aft**r  some  [diysical  overstrain,  with  a  chill  or  a  succ'ession  of 
chills  followed  immediately  by  a  fever  of  considerable  intensity, 
reaching  as  luKh  as  104^  F.  There  is  a  general  lassitude;  the  apjnv 
tite  is  lost;  and  sometimes  there  is  mt>re  or  less  stupor.  Wliile 
these  general  symptoms  alone  are  pi'esent  there  may  l>e  siime  uncer- 
tainty in  diagnosis,  but  this  for  a  short  time  only,  as  soon  the  mus^ 
cnlar  pains  begin  to  declare  themselves  and  point  clearl^y  to  the 
nature  of  the  trrmbie.     These  pains,  whi<di  are  of  varying  degrees  of 
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severity,  tend  to  localize  themselves  in  certain  regions,  principally  in 
the  muscles  wliinh  have  l>een  overstrained.  Wlien  the  local  disorder 
has  become  estjiblished,  ] palpation,  which  mav  be  exquisitely  painful, 
reveals  a  wooden  hardness  along  the  coui-se  of  the  affected  muscle,  if 
the  latter  be  superficially  located.  The  skin,  which  presented  a  nor« 
mal  ai>pearance  at  the  beginning  of  the  malady,  is  now  coveretl  with 
irregular  patches  of  red  diacoloration.  There  is  swelUxig  over  the 
region  of  the  diseased  muscles,  and  there  may  even  be  cBdema  of  con* 
siderable  exteiiL  Finally  the  finger  may  detect  a  certain  imffiness, 
or  even  linctiiation,  if  pus  has  formed.  In  these  conditions  the  eaae 
18  comparatively  simple.  Sometimes,  especially  when  the  disease 
attacks  the  dee|>er  ninscles,  there  are  few  or  no  local  symptoms,  and 
even  pain  may  be  absent.  We  may  well  understand  how  great  is  the 
embarrassment  of  the  physician  in  such  cases  in  arriving  at  a  corred 
diagnosis. 

As  the  muscular  lesions  take  their  course  the  general  condition  of 
the  patient  remains  stationary.  There  is  always  considerable  fever 
(103''  to  104'  F.),  the  tongue  is  dry,  there  is  dyspnoea,  the  api)etit© 
is  lost,  there  are  abundant  sweats,  and  in  certain  cases  a  vesicular 
eruption  has  been  obseiTed.  These  vesicles  contain  fii^t  a  clear 
transparent  fluid  which  gradually  l>ecnmes  milky,  and  then  the  vesicle 
dries  Up  and  a  sort  t>f  epidermic  ilesquamation  follows.  When  the 
disease  is  going  to  take  a  fatal  course,  which  is  not  infrequent,  all 
these  symptoms  become  aggi'avated:  dian4nea  sets  in,  the  te<:'th  are 
covered  with  sordes,  the  patient  is  agitated,  delirious,  and  finally 
falls  into  a  condition  of  extreme  exhaustion,  and  dies. 

In  certain  favorable  cases  the  general  condition  is  never  veiy 
grave;  the  symptoms  are  then  referal>le  chiefly  t*>  the  stomach;  the 
tongue  is  white,  there  is  a  bad  taste  in  the  mouth,  but  the  temi>€ra- 
ture  is  usually  not  so  elevated  as  in  the  class  of  cases  previously 
descril>ed. 

Infectious  myositis,  when  occurring  in  its  most  grave  form,  may 
carry  off  the  patient  in  five  or  six  days ;  in  less  rapid  cases  death  may 
ensue  from  the  ninth  to  the  sixteenth  day.  In  favorable  cases  the 
symptoms  gradually  amend,  the  pains  liecome  less  severe,  the  tem- 
perature falls,  and  the  patient  enters  int^  the  stage  of  convalescence. 
But  this  cnuvalescence,  like  that  of  all  infectious  diseases,  is  always 
long  and  tt^dious,  and  for  months  the  patient  suffers  from  muscular 
pains  and  general  weakness, 

A  remarkalde  fact  in  this  variety  of  infectious  myositis  is  the  ra- 
pidity vrith  which  the  pus  is  formed.  In  the  very  acute  cases  de^ith 
may  take  place  before  we  are  able  to  discover  the  presence  of  |ms  or 
to  adopt  measures  for  its  evacuation,  and  yet  at  the  autof>sy  we  may 
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find  entire  maases  of  miiBCuIar  tisHue  transfonned  mto  abaoeases. 
Pus  has  been  found  witliin  three  or  four  days  of  the  onset  of  the  dis- 
ease. Huppiiration  is  not,  however,  necessarily  attended  with  fatal 
results,  and  patieoLs  have  heen  known  to  recover  after  the  evacuatioii 
of  very  large  abBcessea*  WTien  the  course  of  the  disease  is  more  be- 
nign it  may  terminate  by  resobition;  in  this  case  the  muscles  f;en- 
erally  remain  more  or  less  rigid  for  a  considerable  j)eriod  of  time, 
impeding  in  great  part  the  movements  of  the  affected  Urate. 

Primary  Acute  Infectious  Polymyositis. — This  disease,  which  has 
been  studied  by  Unverricht,  Marchand,  Hepi»,  Ijarger,  and  (louget, 
presents  a  clinical  picture  differing  very  markedly  from  that  which 
we  have  just  drawn.  In  this  form  supfmration  never  occurs,  and  fur- 
thermore the  disease,  instead  of  lieing  localized  in  any  muscle  or 
group  of  muscles,  involves  almost  the  entire  muscular  system.  But 
that  is  not  all,  and  we  shall  see  by  a  study  of  the  symptoms  and  of 
the  coui*se  of  the  disease  that  we  have  here  to  do  with  an  indej^f-n- 
dent  morbid  entity. 

The  prodniimic  period  of  acute  infectious  polymyositis  may  be 
very  long.  Fi>r  weeks  or  months  the  patient  may  complain  of  fa- 
tigue and  unusual  lassitude,  but  in  genei^  this  X)eriocl  lasts  only 
from  three  to  five  weeks.  The  first  mamfeatations  of  the  discjLse  are 
tedema,  pain,  and  redness.  The  (etlema,  at  first  of  slight  extent  and 
painless,  is  commonly  localized  on  the  extremities  or  the  face.  The 
redness,  more  or  less  pronounced,  api>eai"s  on  the  fat*e»  extremities, 
or  a  Women,  The  erythema  is  seen,  on  examination,  to  be  due  to 
the  presence  of  little  spots,  not  elevatetl  above  the  surface,  more  or 
less  confluent,  and  disappearing  on  pressure.  The  pains  gradually 
increjuse  in  severity,  and  the  patient,  who  at  first  feels  only  an  unu- 
sual fatigue  and  some  gastric  disturbance,  is  soon  forced  by  the  jvain 
to  take  to  his  l>e<l.  It  is  at  this  time  that  the  grave  symptoms  de- 
clare  themselves.  Occasionally  they  may  lie  at  their  height  by  the 
end  of  from  eight  to  twelve  days,  but  usually  their  full  development 
does  not  take  place  uutib  as  we  have  seen,  the  expiration  of  from 
three  to  five  weeks.  At  this  time  the  patient  often  bis  a  succession 
of  ehills  and  the  temf»erature  risea  to,  or  exceeds,  104"'  F.  The 
(iMlenia  liecomes  hard,  and  the  pains  grow  no  violent  that  the  [laticnt 
instinctively  n*stricts  all  motion,  and  lies  stiff  and  as  if  strapped  to 
liis  l>ed.  The  muiicles  seem  to  be  in  a  state  of  contraction,  holding 
the  limbs  in  semiflexi«»n;  they  do  not  react  to  electrical  stimula- 
tion.    The  tendon  reflexps  are  aboliahetl  (Hepp), 

Perspiration  is  most  commonly  very  abundant;  the  urine  is  dark 
in  color  and  somf»times  contains  albumin;  the  tongue  is  dry :  the 
thirst  is  intense;  constipation  is  the  rulr*.     The  pulse  is  sniulL  the 
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liver  and  spleen  are  enlarKed,  and  very  frequently  lolmr  pseii. 
nionia  is  present.  The  latter  is  generally  one  of  the  later  com- 
plications. 

All  the  muscles  are  more  or  less  affected ;  those  of  the  thorax  at 
of  the  pharynx  lose  their  functional  power,  and  the  patient  Muceuml 
to  exhaustion  or  tu  suffocation  and  asphyxia^  a  result  to  which   Iho 
pneumonia  often  coutrilmtes. 

lu  cert'iin  casefi,  unfortunately  rare*  after  the  disease  has  existed 
fiir  a  consideraMe  ])erind  it  may  hoiiln  to  recede,  and  the  patients 
then  enter  upon  a  f^eriod  of  convalescence,  which  is  always  of  long 
«lanitinn. 

Chmnie  JIi/oasiiiH, 

The  symptoms  of  chronic  myositis  are  often  but  slightly  marked. 
The  affection  may  follow  an  acute  attack,  or  it  may  Ix?  chronic  from 
the  bpuinniog.  Careful  palpation  enables  us  Uj  discover  that  the 
muscle  is  as  it  were  thickened  and  at  the  same  time  painful.  There 
may  be  difficulty  in  movement;  sometimes  we  even  find  atrophy  and 
resultinji;  deformity. 

The  most  intei-esting  variety  of  chronic  myositis  is  that  which  htui 
beeu  descrilxnl  uutler  the  name  of  *>^f^[lififi*j  nnjitHitiH,  We  may  dis- 
tinguish two  forms  of  this  disciise.  The  tirst  is  characterized  by 
bony  formatioDs  in  the  boily  of  a  muscle  constantly  exposed  to  slii^ht 
injuries,  such  for  instance  as  the  abductor  muscle  in  a  cavalryman. 
The  second  variety  is  the  disease  stutliod  by  Miiuchmeyer  and  CJiUe^l 
progressive  ossifying  myositis.  This  affection,  concerning  the  nattire 
and  pathogenesis  of  which  we  know  but  little,  I>>gin8  during  lat 
childhood,  and  is  characterized  by  an  ossification  of  the  muscles,  th€^^ 
pi"oces8  stjirting  with  those  of  the  back  of  the  neck.  There  is  nt  first 
a  swelling  of  this  region,  which  swelling  gradually  disappears  and  is 
replaced  by  an  indurated  nmlule.  This  ]>rocess  is  rei>o.ated  and  the 
work  of  ossification  goes  on,  invading  in  turn  the  muscles  of  iho 
back,  the  neck,  and  the  shoulder.  As  a  rule  the  disiase  last^  not 
less  than  tf^o  or  twelve  years^  slowTv  f>rngi'essing  toward  a  fatal  t«>r* 
mination 

Diafjuo/^i/i. — Smi[>Ie  acute  myositis  is  an  affection  the  diagnosis  of 
which  is  easy*  The  paiti  limited  to  a  certain  muscular  rf^giou,  tht? 
prominence  of  tlie  affected  muscle  above  the  surrounding  surface,  the 
wooden  feeling  imparted  to  the  palf»ating  finger,  leave  in  general  lit- 
tle doubt  as  to  the  condition  i>resent.  The  general  sym[itom8,  the 
fever  accompanying  [>ain  in  the  exti^emities,  may  give  rise  to  a  aoa- 
picion  of  acute  articular  rheumatism,  but  in  the  latter  diseane  thf» 
jmin  is  most  intense  in  flit*  articulations,  which  are  very  evidently 
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rlistended  with  fluid,  Hhile  uotLiug  similar  is  been  in  myelitis  in 
wiiich  the  joints  are  unaffet^ted. 

Tlie  symptoms  might  also  suj^gest  a  plilegmoD  of  the  cellular  tis- 
sue, especially  when  a  pulpy  feeling  or  even  fluctuation,  intUcHtive  of 
fiuppuration,  follows  the  primary  induration.  The  shape  of  the  af- 
fected region  and  the  deefier  situation  of  the  bogginess  felt  on  palim* 
tion  will  enable  us  to  exclude  a  phlegmon. 

In  the  ciise  of  primary  infectious  myositis  the  diagnosis  may  pre- 
sent givater  difficulties,  and  Ik^ause  nf  the  comparative  rarity  of  the 
disease  it  is  very  possible  for  the  physician  to  go  astray*  In  the 
presence  of  the  grave  general  symfitoms  obser\'ed  at  the  onset  of  the 
disease  one*s  attention  may  be  turned  away  from  the  muscular  sys- 
tem and  directetl  to  any  one  <if  a  numlw^r  of  other  organs.  The  vio- 
lence of  the  fever,  the  loss  of  appetite,  and  the  general  tlepression 
may  lead  tiuc  to  think  of  an  eniptive  fever  or  au  acute  articular  rheu- 
matism f>f  malignant  type.  Thus  it  is  necessary  to  eliminate  cere- 
bral rheumatism,  tyjihoid  fever,  osteomyelitis,  circumscribed  phleg- 
mon, pyemia,  suppurative  arthritis,  ulcerative  emlocarditis,  etc. 

In  the  case  of  polymyositis,  the  symptoms  may  suggest  glanders 
or  trichinosis;  occasionally  indeed  the  diagnosis  from  the  latter 
affection  is  one  of  great  delicacy.  But  it  should  l^  rememl>ered  that 
trichinosis  l>egins  usually  in  the  miiscles  of  the  face  and  in  the 
tongue,  wliile  in  ]>f)ly myositis  it  is  the  muscles  of  the  extremities 
that  are  first  attacked;  furthermore,  in  trichinosis  the  disease  is  lo 
calissed  e8i>ecially  in  the  flexor  muscles  of  the  extremities,  while  on 
the  contrary  it  is  the  extensor  muscles  that  are  principally  affected  in 
polymyositis. 

In  order  to  avoid  confusion  with  the  affections  just  mentionecl  and 
to  establish  a  correct  diagnctsis,  we  must  carefully  study  the  progress 
of  the  disease;  the  patient  should  be  examined  with  attention,  the 
exact  seat  of  his  pain  Inking  n<)tt*d;  by  {utlpation  we  may  also  arrive 
at  an  a[>preciation  of  the  pathological  conditiou  of  the  muscles.  But 
in  spite  of  everything,  in  certain  *>ltscure  cases  in  whicli  tlie  deejier 
muscleis  are  the  first  attacked,  Me  may  be  obligeil  to  withhold  a  diag- 
nc»sis  for  a  time. 

After  having  est'ibliNhed  the  presence  of  inflammation  nf  the  mus- 
cular tissue,  we  have  to  tletermine  the  variety  of  myositis  tljat  is  lie- 
fore  U9.  And  in  the  first  place  whether  it  is  a  primary  or  a  secon- 
dary myositis--usually  a  matter  of  but  little  diflictdty.  If  the 
patient  is  already  suffering  from  some  infectious  disease  (small-pox, 
typljoid  fever,  etc.)  we  must  attrilmte  tlie  musctilar  inflammation  to 
this  infection.  We  ought  also,  in  the  case  of  an  infectious  myositis, 
to  distinguish  the  particular  vnr**4\    «Uh   wl.irh   u<*  have  to  de^il 
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With  this  object  in  view  we  must  bear  in  mind  the  distinctive  poinl 
in  the  Bymptomatology  above  described. 

In  the  case  of  ehronie  myositis  it  is  sometimeb  diftiealt  to  detei^ 
mine  whether  we  have  to  do  with  a  primary  myositis  or  witli  an  in- 
flamination  of  a  rheumatic  nature.  Some  writers,  indeed,  make  on 
distiDctioD  betw^een  myositis  and  muscular  rheumatism.  We  muMi 
also  not  forget  that  both  syphilis  and  tuberculosis  may  pro<luce  an 
inflammation  of  the  muscular  tissues. 

Froijtim!^. — Acute  simple  myositis  usually  terminates  in  recovery. 
Even  when  the  inllammation  proceeds  to  suppuration^  tlie  patient*!! 
couditiou  is  not  necessarily  serious,  for  after  the  evacuation  iif  the 
pus  perfect  recovery  may  eiisue.  We  may  therefore  regard  thia  form 
of  myositis  as  benign.  It  is  very  ditiVreut,  however,  with  infectious 
myositis.  Here  we  are  in  the  presence  of  a  grave  affection,  and  even 
when  the  symptoms  are  not  of  extreme  severity  we  should  always  bo 
reserved  in  our  prognosis,  Tlie  entire  organism  is  infected  and  a 
cure  is  the  exception  rather  than  the  nile.  In  the  hyperacute  eiisea 
the  patient  may  be  taken  awiiy  within  a  few  days,  pi'esenting  syrajw 
toms  of  extreme  exhaustion.  Sometimes  the  disease  progresnes  more 
alowlj,  but  death  follows  just  as  surely.  In  a  few  more  fortunaU^ 
cases  the  general  syrapt4:)ms  gradually  suliside  and  convalescence  ii^  es- 
tablished; but  despite  these  exceptional  occurrences  the  i>rognoais  of 
primary  infectious  myositis  should l>e  regarded  as  of  extreme  gravity*. 

In  the  case  of  chronic  myositis  the  question  of  death,  at  Ie4ist  of 
speedy  deatli,  does  not  enter  into  consideration.  The  disease  may 
occasion  deformity  and  functional  imi>airment,  but  even  the  most 
dreaded  form,  tliat  doscril>ed  above  under  the  name  of  progressiva 
ossifying  myositis,  advances  very  slowly.  We  can  hardly  look  for  a 
eure  of  this  disease,  but  its  progress  is  so  slow  that  a  fatal  ternai na- 
tion through  eiLhaustion  need  not  be  anticipated  under  twelve  or  fif- 
teen yearn. 

yrca//He»/.— The  treatment  to  be  adopted  in  the  case  of  myoBitis 
will  vary  according  to  the  form  of  the  disejise  with  which  we  have  to 
do.  In  the  si  tuple  acute  form  we  should  secure  cr»mplete  rest  fur  the 
patient  and  immobilize  as  far  as  posHil>le  the  diseaaed  parts.  At  the 
beginning  we  may  employ  blood-letting  under  the  ftirm  of  wet  ciix«, 
or  mild  revulsion  obtained  by  applications  <jf  the  tincture  of  iodine 
or  by  punctate  cauterizations.  If  in  spite  of  this  tlie  inflammation 
shows  no  tendency  to  subside  we  must  envelop  the  parts  in  a  moiitt 
antiseptic  divssing.  If  pus  forms  it  nmst  be  evacuated  as  soon  aa  ita 
presence  is  recognized.  After  the  o|>ening  has  Ijeen  made  the  cavitj 
must  be  carefully  drained  and  washed  out  twice  a  day  with  a  warm 
antiseptic  solution,  either  of  corrosive  sublimate  (1 : 2,(XH))  or  of  c^ar- 
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bnlic  aeid  ll :  IK)).  Under  UjIs  treatmeut  the  suiipuraiive  process  will 
gratUially  suVinide,  ami,  the  draiuage  tuljG  being  shortened  each  day, 
eicjitrizatioD  uf  tbo  entire  cavity  will  eveDtiiaUy  l)e  ohtaiiitHl. 

Wlien  a  certain  de^ee  uf  rigidity  of  the  muscle  remains  after  an 
attack  of  acute  simido  myositi8,  or  wheu  more  or  less  iuduratiou  per- 
Hiftts,  the  partvS  sliould  be  smeared  with  Neapolitan  ointment.  In  the 
chruiiic  forms,  whether  following  an  acute  attack  or  chi^mic  from  the 
outset*  we  must  have  recourse  to  the  continuous  current  or  to  mas- 
sage. In  the  case  of  jirogressive  ossifying  mvtjsitis  the  only  remedy 
that  need  be  mentioned  is  the  itnlide  of  potassium* 

In  the  cAse  of  simi>le  acute  myositis  the  general  treatment  is  usu- 
ally of  secondary  importance.  For  the  relief  of  the  [miu  and  the 
fever  we  may  give  quinine,  anti pyrin,  or  some  one  of  the  other  anal- 
gesic antip^-retics.  If  suppuration  occurs  the  strength  of  the  patient 
must  l>e  maintained  bv  tonics  and  stimulants,  and  tlie  gastrtvintesti- 
nal  troubles  must  l)e  combated  by  the  administration  of  some  mild 
laxative  together  with  an  intestinal  antiseptic,  such  as  salol,  benzo- 
naphtlii*l,  eU.\ 

For  the  relief  of  primary  infectioua  myositis  a  great  number  of 
hx^al  and  general  measui'es  ha\"e  been  i*ecommended.  In  the  form 
characterized  by  a  tendency  to  suppuration,  Brunon  atlvises  a  treat- 
ment which  varies  liccortling  to  the  particular  ciise.  In  the  hyper- 
acute cases  lie  limits  his  efforts  to  the  attempt  to  maintain  the  pa- 
tient's strength  by  means  of  stimulants  and  alcohol*  In  the  less 
acute  form  he  administers  pre|jaratious  of  cinchona,  and  gives  exit  to 
the  pus  as  scwm  as  it  has  formed.  In  the  mild  form  he  has  recourse 
to  liK»al  counter-irritiition  or  to  mercurial  inunctions,  eiUier  alone  or 
Hccompanied  bv  the  applicatitm  of  compresse^s  wet  in  a  carbolic  solu- 
tion after  the  method  practised  by  Scriba  of  Tokio. 

In  the  non-suf»purative  variety*  that  which  I  Ivtve  specially  desig* 
uated  by  the  name  of  i)oly myositis,  wet  cujje  or  flying  blisters  have 
!>een  apjdicd;  moist  compresses  Imve  Ih^u  employed;  antiseptic 
baths  and  hot  d^mches  have  been  used ;  and  finally  the  whole  list  of 
autipyrt^ics  (salicylate  of  sodium,  sah^l,  naphthol,  etc,)  and  of  tonics 
(cinchona,  etc.)  have  been  administered  internally. 

In  my  o[iiniou,  we  ought  always  in  the  cjtse  of  an  infectious 
disease  to  have  two  indications  present  to  our  minils,  viz.,  (1)  to 
strengthen  the  organisru  and  so  increase  its  resisting  powers,  and 
(2)  to  endeavor  Uj  neutralize  the  action  of  the  micro-organisms  and 
of  tlieir  toxins  by  means  of  antiseptics.  I  would  therc^fore  adminis- 
ter to  a  patient  suffering  from  infi^ctious  myositis,  whatever  its  form 
might  l>e,  tonic  preftanitions,  at  the  head  of  which  I  would  i)la4V  kola 
nut*  By  reason  of  the  caffeine,  the  tanniui  and  the  kola  red  which 
Vol..  U  -ilS 
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this  drug  contains,  it  is  an  excellent  tonic,  acting  m  a  particularly 
powerful  way  upon  the  heart  and  circulation.  In  a<lilitxon  I  would 
advise  the  administration  of  cinchona  and  of  alcohol  iu  small  quauti* 
ties  under  the  form  of  some  heavy  wine*  In  certain  cases  I  prefer 
the  use  of  iiuinine  (tlie  byth^ochlorate)  to  that  nf  ciuchonii.  From  the 
beginning  the  patient  should  be  ke[jt  on  a  milk  diet  which  will  main- 
tain the  strength  and,  by  reason  of  it«  diuretic  action,  favor  the  elimi- 
nation of  tliG  toxins  and  the  waste  organic  products.  The  patient 
should  also  be  allowed  to  drink  as  much  as  he  desires  of  some  acidu- 
lated beverage,  such  as  lemonade  or  orangeade. 

In  tbe  fii*9t  rank  of  antiseptic  drugs  in  these  cases  I  would  phioe 
a  soluble  naphthol  which  Stackler  and  myself  have  recently  intro- 
duced under  the  name  of  asaproL  This  possesses  very  feeble  to3dc 
properties  hut  a  marked  antiseptic  action,  and  by  reiison  of  its 
ready  solubility  it  is  the  remedy  of  choice  in  all  cases  when  it  is  de- 
sired to  act  directly  upon  all  the  tissues  of  the  organism.  It  shoidd 
be  given  in  doses  3  to  4  gm.  (4ii  Uy  f»()  grains)  a  day,  either  in  ca[j- 
sules  or  in  a  solution  of  tl»e  strength  ai  lo  grains  to  each  tublespooii- 
fuh  The  solution  may  Ih>  flavored  with  syrup  of  bitter  orange  peel 
or  with  a  little  anisette.  Asaprol  possesses  the  great  advantiiRes,  to 
mention  only  these,  that  it  does  not  diminish  the  secretion  of  uiwe 
and  is  so  feebly  toxic  that  it  can  be  administered  for  a  considerablo 
period  of  time  without  inconvenience. 

A  measure  which  I  would  also  recommend  is  the  warm  batJi»  or» 
when  this  cannot  be  given,  sponging  with  warm  water  to  which  Im 
added  some  annuatie  alcohoL  There  are  of  course  other  indications 
to  be  met  in  the  treatment  of  this  affection.  L<ically  wo  may  employ 
mild  counter-irritation  and  antiphh^gistic  measures;  and  when  an 
abscess  is  present  it  should  be  opened  as  soon  as  possible  and  then 
treated  antiseptically. 

In  following  out  the  principles  above  enumerated  we  shall  be  tQ 
the  best  position  for  conducting  our  infecteil  patients  to  a  state  of 
health.  Neveiiheless  we  shall  often  see  our  therapeutic  efforts  come 
to  naught,  the  disease  remaining  beyond  the  resources  of  our  art. 


Secondary  Myosffis. 


Tlie  muscles  may  become  inflamed  in  consequence  of  a  large  num* 
ber  of  intluences  acting  upon  them  fi'om  without.  In  the  first  place 
an  inflammation  which  is  primarily  limited  to  a  certain  region,  to  ona 
tissue  or  one  organ,  may  advance  slowly  and  gradually  invrdve  the 
neighlnniug  muscles,  giving  rise  to  what  has  been  called  '*  myoaitia 
by  propagation/*     The  best  ejtample  that  I  can  give  of  this  form  of 
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myositifl  is  the  itiilamiiiation  which  is  developed  in  a  muscle  in  close 
relation  with  an  inflamed  artietilHtion.  It  is  a  conimou  observutiou 
in  cases  of  arthritis  to  see,  siiuDltiineoudy  with  the  jotDt  affection, 
painful  8ymi»tomH  limited  to  the  group  of  muscles  in  close  proximity 
to  the  affected  articulation.  Examination  also  showa  a  certain  de- 
gree of  induration  in  the  affected  muscle,  and,  in  the  course  of  time  a 
more  or  lean  prouounced  atrophy  resulting  from  the  long-continued 
chronic  inffammation. 

The  influramHtory  process  may  triivel  from  auy  invws  wliate\er  and 
invude  the  neighboring  muscular  tissue.  In  very  many  cases  of  8f*e- 
ondary  myositis  more  even  than  in  the  primary  disease  the  symptoms 
are  often  masked  by  those  of  the  more  important  diBease  and  thu« 
pass  uujjorceived. 

Alongside  of  myoeitia  by  propagation  we  may  mention  a  *  toxic 
myositis."  We  are  still  very  much  in  the  dark  as  to  the  inflamma- 
tory action  that  jMiisons  ai*e  caimble  of  exciting  in  muscuhir  tissue. 
I  refer  here,  of  coui-se,  to  mineral  or  vegetable  poisons,  leaving  out 
of  consideration  the  microbial  poisons  or  toxins,  U]>on  which  w*e  pos- 
sess as  yet  but  few  data.  These  toxic  sutidtances  certainly  exert  an 
LDJurious  action  upon  the  muBcles,  but  this  is  chiefly  of  a  trophic 
nature,  and  its  consideration  must  be  reserved  for  a  later  seition. 
We  might  mention  hen^  only  the  acute  steatosis^  refeiTed  to  by 
Hayem,  which  occurs  in  the  muscles  under  tlie  influence  of  ]>oisomng 
by  phi>sidiorus,  although*  strictly  speaking,  there  is  no  inflammatory 
prot*ess  here  present,  C*ornil  has  noted  the  occurrence  of  the  h'si(ms 
of  diffuse  myositis  in  a  case  of  {Kiiaoning  by  ammonia. 

As  oue  may  see,  our  kn<iwledge  of  this  subject  is  still  vor\  iuctun- 
plete,  and  we  must  rely  upon  time  to  till  up  the  partB  that  are  want- 
ing. We  know  much  more  of  the  fonn  of  seccmdary  myositis  of 
which  I  now  propose  to  sf^eak,  in  which  the  muscular  leiiions  are 
pro«luceil  io  the  course  of  an  acute  or  chronic  general  diseiise.  This 
variety  of  muscular  disease  I  would  call 

Symptrmm (%<:  My(^!tw. 

VfhmwB  consider  the  im[»ortance  of  the  muscular  tissue  in  the 
organism,  we  may  well  imagine  a  } priori  that  every  general  iliseiiso 
ought  to  affect  it  more  or  less;  and  in  fact  lesions  of  the  muscles 
liave  been  observed  in  a  Tery  large  number  of  general  dise^iscs. 
Often,  howerer,  these  lesions  are  overshadowe*!  or  even  remain  with- 
out any  external  sign  of  their  existence,  wlience  it  results  lliat  th© 
study  of  these  forma  of  myt>sitis  lielongs  almost  exchisively  to  th© 
domain  of  pathological  anatomy. 

I  shall  divide  the  study  of  symptomatic  myositis  into  four  sec* 
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tions.  In  the  first  we  sliall  study  the  muscular  inflammatiaD  caused 
by  fevers  and  infectious  disease  properly  so  callt-il;  in  a  second  we 
shall  consider  rheumatism  of  the  muscles;  in  a  third  syphilis,  and 
in  a  fourth  tubf^rculosis. 

The  type  of  symptomatic  myositis  occuniug  in  fevers  is  fur- 
nished by  the  myositis  comi>licating  typhtjid  fever.  It  is  to  Zenker 
and  Waldeyer  that  we  are  indebted  for  our  first  knowledge  of  this 
variety  of  muscular  inflammation.  Hay  em  has  completed  the  work 
of  these  authors  and  has  directed  8])ecial  attention  in  a  number  of 
interesting  articles  to  the  subject  of  secondary  infectious  myositis. 
The  occurrence  of  myositis  has  been  noted  in  typhoid  fever,  small* 
pox,  scarlatina,  meanles,  erysipelas,  diphtheria,  pernicious  jaundice, 
infectious  endocarditis »  and  glanders.  We  may  indeed  assert  that  all 
infections  diseases,  whether  the  micro-organism  be  already  recog- 
nized and  isolated  or  wlicther  its  presence  be  only  suspected,  uia,y 
lead  to  muscular  inflammation.  In  this  category  I  do  nut  hesitate  to 
include  influenzal,  although  we  have  as  yet  no  anatomical  proofs  es- 
tablishing a  connection  of  this  sort.  I  find  my  justification  for  this 
inclusion  in  a  case  observed  hy  me  during  tiie  epiilemic  of  1889-90. 
A  young  man  of  twenty -one  years,  without  any  constitutional  taiiit» 
was  attacked  by  tlie  grippe  and  presented  symptoms  of  broncho- 
pneumonia and  of  gasfcro-intestinal  disturljance.  The  jiatient  hail  a 
rather  long  jjeriod  of  convalescence,  but  he  finally  recovered  ^d  bj 
the  end  of  two  months  bis  attack  was  nothing  more  than  a  memory. 
At  this  time,  wlule  mounting  a  horse  he  suddenly,  without  l)eing 
conscious  of  having  maile  any  8i>ecial  effort,  felt  a  nharp  pain  in  the 
upper  and  anterior  part  of  the  left  thigli.  He  was  imable  to  contiBue 
riding  and  could  not  even  retui^n  to  his  home  on  foot.  TTpon  exam- 
ination a  very  severe  pain  was  found  localized  in  the  adductors,  and 
in  the  course  of  the  following  days  an  ecchymosis  of  the  skin  cover- 
ing this  portion  appeared  and  confirmed  the  diagnosis  which  hiul 
been  already  made  of  rupture  of  the  muscle.  I  am  convinced  that 
this  rupture  had  l»een  made  possible  by  a  myositis  due  to  the  actioD 
of  the  gripi»al  infection. 

Hay  em,  in  the  work  above  referred  to,  gives  the  following  table: 

Myositis  occurred  2*3  times  in  24  cases  of  small  pox, 

19  "21  **       typhoid  fever. 

**  1  litne  in    I  case  of   srarlet  fever, 

**  2  times  in  S  cuses  of  measles. 

•*  3  "        3  *•       acute  gcneraliz«*d  tubercntlotlli 

**  1  time  in  2         **       peniicious  jaundice. 

•*  I  **        1   ease  of   wandering  erysipelas. 

*•  1  1  •*       puerperal  fcver. 

^  12  c«tM5S  uf  tubercular  meningitift. 
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Among  all  infectious  diaea^^B  tino  are  of  special  im[»ortance  froTo 
the  [mint  of  view  that  now  concerns  us,  vijs,,  tTphoid  fever  and  small- 
pox, to  which  I  would  add  meivsles,  a  disease  which  whs  tht*  prtiba- 
ble  cause  of  a  sclerosing  myositis  in  a  case  recently  rei^irted  by 
Gaucher  and  Marage, 

Pafhohgiail  Auakmuf. — At  the  autopsy  the  inusclt^s  are  found 
swollen  and  rigid ;  their  cok»r  may  vary  from  a  dark  red  U)  hrowii- 
ish ;  in  their  substance  are  seen  points  of  rupture  of  the  fibres  and 
small  liemorrhagic  or  purulent  foci. 

Hayem  describes  three  degrees  of  symptomatic  myositis.  In  tlie 
first  degree  the  lesions  ai*e  not  very  clearly  marked ;  the  muscles  are 
indurated  and  swollen,  and  their  color  is  darker  than  normaL  ,  Tnder 
the  microscope  the  muscular  fibres  present  a  granular  or  sometimes 
waxy  appearance,  and  there  is  seen  to  be  a  beginning  increase  in  the 
nuclei  of  the  muscular  cells  and  of  the  internal  f)erimysium. 

In  the  second  degree  the  muscular  tissue  is  seen  to  be  paler:  cer- 
tain  of  the  bundles  are  of  a  grayish-pink  color,  others  are  yellowish 
or  whitish.  Tliere  is  also  an  extravasation  of  bloods  and  the  tissue 
becomes  very  brittle.  Under  the  microscoi>e  we  find  tbe  lesions  of 
the  first  form  in  a  more  advanced  state;  the  altered  fibres  are  broken, 
the  nuclei  are  much  increased  in  number,  and  wo  recognize  the  lesions 
of  granular  and  wax>  dc^^eneration.  Fatty  granules  are  found  esi^e* 
cially  in  the  granular  degenerated  fibres ;  the  waxy  fibres  are  broken 
into  larger  masses* 

III  tho  third  degree  we  find  ruptures  of  the  muscular  tissue  and 
extensive  effusions  of  blood  or  even  purulent  collections.  The  mus- 
cle is  very  soft  and  fiiable,  it«  color  is  yellowish,  grayish,  or  brown- 
ish, and  the  tibi-ea  are  separated.  But  alongside  of  this  destructive 
process  proceeds  one  of  repair  which  is  very  interesting  to  tibserve. 
There  is  a  true  regeneration  of  the  muscular  tissue  starting  from  the 
luiclei  of  the  muscles  and  also  from  those  i>f  the  internal  jjerimysium. 

There  are  thriM*  |)ointa  of  particular  importance  in  the  pathologi- 
cal anatomy  of  this  form  of  myositis,  viz.,  the  work  of  regeneration, 
of  which  I  have  just  spftken.  and  the  gmnular  and  waxy  degenera- 
tions. We  know  that  granular  degeneration  is  characterized  by  a 
deposit  of  fine  granules  in  the  sulwtance  of  the  primary  fibres.  The 
vitreous  degeneration,  which  is  called  waxy  by  Zenker,  consists  in  a 
tumefaction  of  the  primary  fibre,  the  muscidar  elements  of  which  have 
become  transformed  in  mass  into  a  suli^stance  having  a  sliining  as[»ect. 

In  typhoid  fever  we  meet  especially  witli  wnw  det'*  ii»  nitinu.  nnd 
in  small-pox  with  granular  degeneration. 

Efhh»fftf.—AA  regards  the  pathogenesis  ol  ihtso  inllammations, 
the  increased  temi>erature  due  to  the  fever  was  foriuerlv  looktMl  ufton 
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as  a  factor  of  the  greatest  importance.  While  not  denying  wholly 
the  iufitience  of  this  cause,  I  believe  that  there  ia  another  factor  of 
much  greater  importance.  Here  again  we  ha%'e  to  eouBiJer  the  i  ~ 
tion  of  microlies.  In  a  Wture  on  typhoid  fevur  recently  publiHl 
Acbard  has  exprensed  himself  as  follows :  "  These  forms  of  myositis 
ftssoriatt^d  with  typhoid  fever  are  {)ro(luced  by  micro-organisms,  aad 
in  our  case  we  were  able  to  detect  Eberth'a  bacillus  together  witli  tha 
stjiphylocoi'cus  albus  in  the  fluid  withdi'awn  by  aspiration/*  I|  csai 
therefore  not  be  doubtt^d  that  the  micro-organisms  are  tbe  essential 
fact<jrH  in  the  pi*oduction  of  tlie  muscular  inflaramations  occurrinj^  ii 
the  course  of  acute  infectious  dieeasea. 

The  ^fmptotnatofofji/  of  these  forms  of  myositis  is  often  ol»Hcur6 
and  in  many  cases  there  is  nothing  to  lead  us  to  suspect  theeouilitit 
which  is  revealed  at  the  autopsy.  Nevertheless  the  fatigue  and  feel- 
ing of  lassitude,  which  are  among  the  first  symptoms  of  an  it  ' 
fever,  must  certainly  be  due  to  inflammation  of  the  mug<^*ula  i 
This  depression,  a  feeling  as  though  the  limljs  were  biTiken,  and 
vague  pains  referred  to  the  muscles  are  pix*sent  more  e^iiecially  in 
typhoid  fever,  sraall-pox,  and  influenza.  I  do  not,  however,  l^elier© 
that  we  ought  to  refer  the  intense  rachialgia  which  accomxmnies  the 
onset  of  small-pox  to  a  myositis  affecting  the  dorsal  and  Inmbar  ini 
cles.  That  is  nither,  in  my  opinion,  a  phenomenon  referable  to 
spinal  nerve  centres,  the  rapidity  of  its  appearance  and  its  immecliala 
intensity  aligning  against  the  supposition  tliat  it  is  of  musctilar 
origin. 

But  in  addition  to  tliese  indefinite  symptoms,  which  may  easily 
be  confounded  with  those  of  the  original  malady,  we  find  othr 
precise.  Hmall-pox  and  especially  typhoid  fever  furnish  us  ^ 
amples  of  this  kind.  We  find  certain  muscles  or  gioups  of  musole^ 
more  painful  than  others,  and  it  is  especially  the  recti  ab<l 
the  pectorals,  the  adductors,  and  tlie  muscles  of  the  extremit 
are  chiefly  afl^ected.  Their  contraction  causes  pain,  and  paliiatioB 
enables  us  to  map  out  the  inflammatory  induration  of  which  iUey  an 
the  seat.  _ 

The  most  frequent  complication  of  myositis  is  muscuhir  hei 
jhage,  which  is  nc^t  infrequently  oljsen^ed  in  typhoid  fever.  It  m 
lis  fa<'t,  indeed,  which  has  drawn  the  att^'Ution  of  clinicians  to  tliii 
muscular  h^sions  occurring  in  the  course  of  this  affection;  and  for  a 
oonsiderable  time  the  only  recognized  form  of  8ymi»f        *'  ^itia 

was  that    complicating  typhoid  fever.     The  muscu  ^t&ge 

lakes  place  during  the  third  or  fourth  week  of  the  dissaae,  and  is  tbe 
resnlt  of  the  rupture  of  the  muscular  fibres  which  occurs  daring  < 
.  faaction.     It  is  for  this  reason  that  the  liemorrbage  is  most  eo 
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observed  in  the  rectus  abdominis  muscle,  which  is  the  one  that  enters 
into  action  whenever  the  patient  turns  in  bed  or  attem[>ts  to  sit  up. 

When  hemoiThage  has  taken  place  we  fiutl  a  painful  tumefaction 
at  the  site  of  the  lesion,  which  is  indurated,  somewhat  elantic,  and 
oocaaionallv  fluctuating.  In  the  course  of  a  few  dajs  an  ecchymoBis 
apfjears  under  the  skin;  this  may  gradually  liecome  ali8orl>ed,  pre- 
senting all  the  colors  indicative  of  this  proress,  or  miiy  heconie  the 
seat  of  Bupi^mmtion.  In  the  latter  ease  the  skin  becomeii  red  and  hot^ 
thei^  may  be  some  fever,  and  all  the  signs  point  to  the  presence  of 
pus,  which  should  immediately  Im  evacxiated. 

In  the  cat^*gory  of  muaoular  inflammations  which  we  are  now  con- 
sidi^ring  I  would  range  that  descril>ed  by  Gaucher  and  Marage  under 
the  name  of  the  myositis  of  measles.  The  case  re[>orted  hy  tliese 
authors  w*as  thai  of  a  child  seven  years  of  age  who  presented  symp- 
toms of  a  chrtmic  myositis  in  the  right  calf  and  torticollis  affecting 
the  sterno-deido-mastoid  muscle  of  the  left  side,  conseijuent  upon  an 
attack  of  measles. 

Tlie  forms  of  sec^ondary  myositis  wliich  we  have  junt  been  study- 
ing exert  a  very  feel>le  influence  upc»n  the  iirogress  of  the  disease 
which  gives  rise  to  them*  Nevertheless  if  suppuration  occurs  we  have 
a  com  plication  that  may  be  of  serious  import  by  reason  of  the  de- 
pressed condition  of  the  organism  already  weakened  through  the 
action  of  the  primary  disease,  and  which  may  retard  recovery  even 
if  it  leads  tc^  nothing  more  gnive* 

Tnahneui, — There  is  almost  nothing  to  add  here  to  what  I  have 
said  in  the  corre6[jouding  section  under  the  heading  of  ]mmary  myo- 
sitis. At  the  beginning  we  may  combat  tlie  inflammation  of  the  mus- 
cles by  means  of  mihl  reMilsives.  If  w  nipturo  has  oot'urre<l  and  been 
followed  by  hemorrhage,  immobilization  of  tlie  part  or  light  com- 
pression will  usually  bring  about  resorption  of  the  effused  blood; 
only  occasionally  will  it  l>e  necessary  to  make  an  incision  into  the 
muscle.  If  pus  forms  we  must  evacuate  it  and  treat  the  wound  anti- 
septically*  In  the  chronic  sclerosing  fonn  we  must  have  reoonrie  to 
inunctions  with  Neapolitan  ointment,  electricity,  and  methodiciil 
massage. 

Rheumatic  Mtfofntut, 

I  remarked  above,  when  s|>eaking  of  acute  primary  myositis,  that 
oertain  authors  regarded  this  as  1    '  >g  to  the  class  of  rheumatic 

dfaeases.  Indeed  we  are  always  t*  ,  tu  refer  muscuhu*  intlamma- 
tions  to  the  agency  of  the  rheumatic  x>oiMon.  I  believe,  howevter, 
that  there  is  an  inde|M*ndeTit  acuti*  primarv  '^,  such  ai*  Ubb 

bean  desi lil^ed  above,  and  that  apart  from  tL  is  a  rheumatio 
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mjositis  such  as  w©  shall  now  study.  Inflammations  of  this  chai 
ter  iiSeci  both  sexes  and  all  ages,  and  accomiiany  or  alternate  with 
other  mjinifestatirms  of  the  disease.  This  fact  and  that  of  heredity 
are  the  Jijiiiu  points  upon  which  we  may  base  a  diagnosis. 

Rheumatic  myositis  may  be  acute,  subacute,  or  chronic^  Changes 
of  temperature  phty  an  important  piui  iu  tlio  etiology  of  the  individ- 
ual attaelis,  and  we  thus  tiiid  them  of  more  frecjueDt  occurrence  diu^- 
ing  warm  weather.  At  this  time  the  skin  is  more  active,  and  ono  is 
iiiore  exposed  to  sudden  chills  from  checking  of  the  pei-spi ration. 
Overwork  and  fatigue  are  also  to  be  chissed  among  the  etiologieal 
factors. 

The  pathological  anatomy  of  rheumatic  myositis  is  not  well  un- 
derstood. The  occasion  for  making  an  autopsy  on  a  subject  of  tliis 
disease  seldom  presents  itself,  and  it  has  been  disputed  that  there 
are  any  material  lesions  of  the  muscle.  However,  Hay  em  has  exam- 
ined the  muscles  of  several  ]>ersons  who  have  died  duriug  the  cooree 
of  acute  articidar  rheumatism,  and  has  found  the  muscular  fibres 
rigid,  swollen,  and  slightly  grauular.  Other  obseiTers  have  stat*ul 
that  waxy  degeneration  was  present.  8ni>puration  does  not  ordi- 
narily occur  in  this  form  of  myositis,  though  it  might  exceptionally 
take  place.  The  most  importiint  lesion  occurring  in  rheumatic  myo- 
sitis is  ati'ophy  of  the  muscle  or  muscles  nfffx't^d, 

iSjfffipftmis,— The  acute  form  of  rheumatic  myositis  is  accompa- 
nied by  very  severe  jiains  which  the  slightest  movement  excites.  Oo- 
casionally,  though  rarely,  there  is  an  elevation  of  temix^rature  of 
short  iluration.  The  affected  muscle  may  be  in  a  state  of  contraction. 
Usually  the  inflammation  involves  hut  few  muscles.  The  best  exam- 
ples of  rheumatic  myositis  which  I  can  cit*?  are  the  intlammation  of 
the  st^mo-cleido-mastoid,  otherwise  known  im  torticollis,  and  that  of 
the  dorso-lumbar  mass  which  goes  under  tlie  name  of  lumbago. 

Chronic  rheumatic  myositis  is  a  very  common  aftection,  and  we 
may  say  that  the  great  majority  of  cases  of  chronic  myositis  not  fol- 
lowing the  acute  form  are  of  rheumatic  origin.  In  this  case  we  find 
the  muscles  more  or  less  indurated  and  often  shortened.  Tlie  pain 
is  not  so  severe  as  in  the  acute  form,  but  it  nevertheless  constitutes 
an  importjint  symptom.  The  patients  suffer  from  movements,  and 
furthei*mf>ro  pain  is  excited,  as  in  other  rheumatic  conditions,  by 
various  meteorok^i<»al  rlianges,  such  us  a  lowering  of  the  tempera^ 
ture  of  the  atmosphere,  variationB  in  barometric  pressure,  changes  i 
electrical  t4?nsion,  etc. 

The  diagnosis  of  rheuiyatic  myositis  involves  a  consideration  of 
two  points:  (1)  Have  we  to  dti  with  an  aff taction  of  the  muscles:  and 
(2)  is  it  of  rheumatic  nature?     We  can  satisfy  ourselTes  as  to  whetlter 
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the  muscles  are  affected  by  meana  of  careful  palpation  of  the  parts, 
mapping  out  exactly  the  limib^  of  the  painful  region;  in  this  way  w© 
may  <^a8ily  exclnile  other  causes  of  suffering,  such  as  neuralgia,  by 
observing  that  the  pain  is  felt  in  greatest  intensity  in  the  body  of  the 
muscle  and  at  its  points  of  insertion,  and  not  along  tlie  couiwe  of  one 
of  the  main  nene  tninks.  In  regard  Uj  the  second  jii>int  we  must 
base  our  opinion  upon  the  hereditary  and  ix^nsonal  antecedents  of  the 
patient.  We  should  remember  also  that  the  temperature  in  rheu- 
matit*  rayoBitis,  even  in  the  most  acute  fornis,  is  seldom  elevated  to 
any  great  extent,  and  that  suppuration  is  an  absolute  rarity. 

The  prognosis  is  in  general  favondjle;  neTertheless  we  should 
not  forget  that  chronit?  myositis  may  persist  for  a  very  long  time  and 
ma>'  l*e  the  cause  of  atrophy  of  the  luuscle. 

Trtatmeut. — In  acute  canes  we  should  have  recourse  to  re^idfiives 
and  to  analgesic  and  antisf^ptic  remedieK»  such  as  salicylate  of  s^xlium 
and  asaprob     Quinine  and  antipyrin  may  also  l)e  of  senice. 

In  chronic  rheumatic  myositis  there  are  three  therapeutic  meas- 
ure** which  may  give  gocnl  rf»sult**»  viz,,  hydrotherapy,  electricity,  and 
massage;  these  may  in  special  c:ise*i  be  employetl  alternatelv  or  in 
combination. 

Among  the  hydrotherai>eutic  measures  which  we  may  i>re^scrilH3 
are  vajKir  baths,  very  hot  turpentine  or  8uli»hur  baths,  and  hot 
tlouches.  The  i>atient  may  with  advantage  lie  sent  t4i  some  w*atering- 
place  suitable  for  the  treatment  of  these  cases.  Among  these  places 
I  would  class  in  the  lirst  rank  Ne'ris  and  Aix-les-Bains.  In  the  latter 
station  massage  of  the  affected  muscles,  well  carried  out  under  the 
douche,  gives  excellent  results. 

In  addition  to  hydrotherapy  we  have  mentioned  massage  and  elec- 
tricity. The  former  applied  at  the  proper  time  is  often  an  efficacious 
means  of  combating  the  atrophy.  As  reganls  electricity,  some  writ- 
ers, among  otliej's  WVissflog  anil  Danion,  exi)reas  a  preference  for  the 
faradic  current,  while  others  (Erb  and  Bemak)  recommend  the  con- 
tinuous current;  others  again  (Larat  and  Vogt)  regard  the  action  of 
sparks  from  the  static  machinfr*  as  thi*  most  etlicacinus  in  the  ti^eat- 
ment  of  chronic  rheumatic  myositis. 

Doumer  claims  to  havp  derived  great  lulvanta^:*'  fnun  IIm*  iMoploy- 
ment  of  frauklinism  under  the  form  of  effluvation.  He  attaches  no 
importanc43  to  th«  mode  of  application,  whether  on  the  uncovered 
skin  or  thiTiugh  the  clothing,  and  says  that  equally  good  r#»sult«  are 
libtained  whether  the  part8  are  naked  or  coveml,  although  the  sen- 
sations of  the  patient  differ  somewhat  in  the  two  cases*  When  efBu- 
vatiiui  is  pnu'tised  on  ex|ios<Hl  \mris  tin*  patient  fr^els  a  sensation  as 
of  a  fresh  current  of  air,  i»  hih*  when  the  parts  are  covered  he  feels  a 
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little  pricking  ami  formiciition*  In  either  case  there  is  a  senaatiou  of 
heat  in  the  parts  and  verf  aoon  the  pain  dLsappeai-s  or  is  greatlv 
dimininhed.  A  few  Bittings  are  UHually  .suffieient  to  l)ring  about  tliia 
favorable  residt.  My  own  preference  in  the  treatment  of  chronic 
rheumatic  myositis  is  franklinism,  either  8|mrks  or  the  eflluvatiuii 
practised  in  tlie  way  recom mended  by  Doimjer. 

Sur^^ical  procedures  may  ho  retjuired  for  the  relief  of  l9ie  shorten- 
ing of  a  muscle  that  may  take  pUce  in  chronic  myositis.  In  the  case 
of  torticollis,  for  examf>le,  we  may  be  able  by  means  of  tenotomy  to 
reduce  the  deformity  caused  by  the  couti-actiu'e  of  the  stemo-cleido- 
mastoid  muscle. 

Syphilitic  Myositis, 

Syphilis  may  produce  lesions  of  a  peculiar  kind  in  mnacnlar  tU* 
sue.  These  were  for  a  long  time  unreco^^iized,  but  their  occurrence 
is  now  admitted  by  all  writers  on  the  subject.  The  works  of  Kicord, 
Notta,  La^^^nean,  Gosselin,  Maurice,  and  recently  Prost  (These  de 
Paris,  lHt*l)  have  shown  in  a  very  clear  manner  the  part  that  syphi- 
lis plays  in  the  pathok>^y  of  the  muscular  tissue.  All  the  mtn^cles 
are  not  attacked  indiftereutly,  those  of  the  right  side  being  more  fre- 
<|iiently  invaded  than  those  of  the  left,  and  th(3se  suffering  the  most 
which  have  the  most  labor  to  perform.  Among  these  may  be 
mentioned  especially  the  mtisseter,  the  steruo-cleido-mastoid,  the 
biceps,  and  the  flexor  muscles  in  general.  The  extensors  are  rarely 
the  seat  of  syphilitic  myositis,  three  cases  only  in  which  the  triceps 
brachialia  was  affected  having  l>een  reported.  In  most  of  the  re- 
corded cases  it  was  the  bice]>s  that  was  attacked. 

The  disease  may  a^jpear  during  any  of  the  stages  of  syphilis,  but 
is  most  commonly  a  manifestation  of  the  secondary  period,  and  i» 
fre<|uently  accompanied  by  the  erui»tionE  i>eculiAr  to  this  |>erifHb 
Kheumatism  and  gout  have  been  invoked  together  with  syphilis  in 
the  etiology  of  the  inflammation.  It  has  lieen  said  that  wdiile  syphi- 
lis })layed  tlie  principal  role  in  the  causation  of  the  disease,  tlie  mor- 
bid phenomena  were  manifested  by  preference  in  a  soil  previously 
prepared  by  rheumatism  or  gout*  Without  wishing  to  deny  wholly  the 
influence  of  these  diatheses,  I  must  confess  that  the  syphilitic  inf 
tion  appears  to  me  to  Ijethechief  if  not  the  exclusive  etiological  tad* 

The  following  is  what  generally  takes  place:  A  patient  presents 
himself  with  the  foreaiTii  flexed  upon  the  arm,  and  affirms  that  lie  im 
unable  to  execute  the  slightest  movement  of  extension.  Examiua* 
tion  shows  the  biceps  in  a  state  of  contracture  and  attempts  to  make 
forcible  extension  are  fruitless  and  only  excite  severe  pain.  The  skill 
presents  no  ei-idence  of  inflammatorx  .iction  beneath,  the  color  bei 
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norujul  and  no  heat  l)eing  percejjtible  in  the  part.  Careful  palpatiuti 
abow8  that  the  biceps  alone  in  affectetl,  it«  tendon  forming  a  ti^nse 
prominence  like  a  cord.  To  judge  from  the  prominence  of  the  bell^* 
of  the  muscle  and  from  its  shortening,  it  might  be  thought  that  it  waa 
in  a  state  of  contraction,  but  there  is  not  the  normal  consistency  of  a 
muscle  in  a  sUite  of  active  contraction;  it  is  less  hard  than  a  healthy 
muscle  should  be.  It  is  smooth,  presenting  no  kiiol)8  or  bosseg  on 
its  surface.  Strong  ijali)ation  with  the  tip  i»f  the  finger  causes  |)ain 
at  the  bend  of  the  elbow,  at  a  i>oint  on  the  inner  side  of  the  biceps 
tendon.  As  already  remarked,  most  intense  pain  is  causad  by  at- 
tempts at  extension  of  the  arm,  and  these  attempts  are  moreover 
utterly  fruitless*  the  movements  of  the  elbow  l»eing  extremely  lim- 
ited. We  are  therefore  in  the  presence  of  a  ^mtient  witli  contracture 
i>r  the  biceps,  but  we  may  have  difficulty  in  discovering  the  cause  for 
the  contracture.  The  jiatient  states  that  this  c*jndition  did  not  come 
suddenly,  but  had  been  growing  gradually  more  marked  for  some 
days*  At  first  there  was  merely  st>me  difficulty  in  moving  the  arm 
on  account  of  a  certain  stiffness  in  the  elbow,  and  then  it  was  found 
that  the  forearm  could  not  l>e  fully  extended.  This  at  first  did  not 
cause  much  inconvenience,  but  little  by  little  the  arm  l»ecame  bent  and 
stiff.  The  patient  will  frequently  Ije  seen  to  lye  very  nervous,  and  the 
first  thought  often  is  that  tlie  case  is  one  of  hysteria;  but  the  seDsi- 
bility  of  the  skin  is  found  to  \)e  perfectly  normal.  Another  «upposi- 
tion  is  that  there  is  some  lesion  of  the  centnU  nen  ous  sj  stem ;  but 
examination  shows  no  alteration  in  the  reflexes.  Further  examina^ 
tion  will  reveal  the  fact,  either  in  answer  to  close  questioning  or 
through  the  discovery  of  the  characteristic  lesions  of  the  skin  or  mu- 
cous membranes,  that  the  patient  is  suffering  from  syphilis.  In  this 
particular  instance  careful  examination  of  the  affected  region  will 
show  that  it  is  the  musrle  that  is  diseased  and  not  the  osseous  or  ar- 
ticular structures. 

In  the  ease  whicli  1  have  just  sket-lird  1  lui\r  Lad  in  view  syphi- 
litic myositis  of  the  bicejjs,  which  was  cljosen  ;ts  the  tyiie  of  these 
affections  because  it  is  the  one  most  commonly  encountered.  The 
symi»tomt;  will  vary  a  little,  of  courae.  with  the  region  involved,  but 
t*iking  into  consideration  the  difference  in  lr>cation  there  will  be  little 
difficulty  in  amnng  at  a  diagnosis. 

Althons^h  patIiolc»gical  investigations  of  this  condition  are  wanting 
I  am  convinced  that  the  lesion  is  a  myositis.  ActH>rding  U*  Virchow, 
we  have  to  do  with  an  interstitial  myositis  due  to  a  colloid  degen- 
eration of  the  muscular  tissue.  A  new  growth  *>'  'iive  tissue 
takes  place,  he  holdn,  betwec^n  the  muscular  iilu^  iig  to  their 
atro|dij  and  eventual  destruction. 


004 


B^Ax:mBTZ--mstkSiS8  of  the  jfrscLEs. 


Syphililic  mjositis  is  a  benign  affection,  hence  we  majr  readflT 
nndenitand  why  the  study  of  it8  pathological  anaU>tiiy  is  ii>ccitii|ileli». 
Indeed  thiii  form  of  myoeitiM  is  readily  curable  under  apprciprimle 
treatment.  Ita  duration  is  oft«n  rather  long,  it  being  a  qtuestioti  i 
of  day»  but  rather  of  weeks  or  months.  Three  months  bmB 
given  as  the  average  duration. 

TftatmenL — ^This  is  a  question  of  the  first  importan^se  in  dc 
with  syphilitic  myositis.  Counter-irritation  is  here  of  not  the  slight* 
«*st  i>enefit«  and  the  entire  subject  of  local  treatment  may  wall  be  left 
out  of  cousidoration.  If  the  pain  is  very  severe  we  may  combat  it  by 
means  of  soothing  local  applications^  but  as  a  rule  it  is  the  goueml 
treatment  that  demanch*  oar  special  atteuticm. 

The  two  gi^eat  renietUes'  for  syphilis  are  always  merciuy 
iodide  of  potassium.  We  are  constantly  bringing  out  more  and  mim 
clearly  the  special  indications  for  the  emi>lt)yraent  of  one  or  the  other 
of  these  remedies  either  alone  or  in  combinulion;  and  exi>orienco  has 
shown  that  the  iodide  often  is  more  efficacious,  even  at  an  eariv 
period  of  syidiilis,  than  the  mercurial  prei^arations,  Syi '  ' 
sitis»  which  l>clongs  more  esijecially,  as  we  have  seen,  to  tL  y 

stage  of  the  disease,  is  efficaciously  combated  by  iodide  of  potassimn. 
Foumier  has  very  justly  insisted  upon  this  point;  and  he  sjiys  that 
he  has  had  the  l>e«t  results  with  small  doses  of  the  iodide.  I  am  an* 
tirely  in  accord  with  him  in  this  opinion,  and  regard  the  iodide  of 
potassium  in  small  doses  as  a  true  spiecific  in  syphilitic  myofiitifl^ 


Tubercular  Myotsiiis, 

Passing  over  the  loss  of  muscular  tissue  which  takes  place  in 
tuberculous  subjects  in  proimrtion  as  the  disease  progressed,  a  loss 
the  ntudy  of  which  belongs  more  properly  to  the  se^'tion  of  trophic 
digturV«inces,  we  may  consider  for  a  moment  the  inflammatory  pro- 
cesses of  which  I  believe  the  muscles  are  often  the  seat  in  pefsoiui 
suffering  from  tuberculosis.  We  very  fre<iuently,  in  fact,  hear 
phthisical  patients  complain  of  pains  in  the  extremities,  especially  in 
the  legs.  While  not  forgetting  the  algetic  symptoms  referable  to 
cachetic  phlebitis,  rt  seems  to  me  that  we  are  justified  in  reganling 
some  of  these  [>ainful  sensations  as  of  muscular  origin.  If  we  pal- 
pate carefully  the  muscles  of  the  legs,  more  especially  thoee  of  the 
calves,  we  shall  find  that  pressure  excites  more  or  less  pain  which  I 
believe  is  due  to  the  presence  of  myositis. 

In  addition  to  this  form,  which  I  may  call  latent,  in  which  the 
symptoms  arf^  rather  vague  and  indefinite,  there  is  a  tubercnl  - 
sitis  characterized  by  unmlHtakable  signs.     Delonne  and  li 
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IBide  an  important  contribution  to  tlie  literature  of  tul)ereular  myo- 
sitis  in  a  paper  read  by  them  before  the  French  Surgical  CongresB  in 
1891.  Although  thisi  aflFection,  and  particulfirly  Oh  treatment,  l^eloDRS 
rather  to  the  domain  of  surgery,  1  cannot  omit  all  mention  of  it  in  a 
treatise  on  diseiises  of  the  muscles.  The  patienta  are  UHually  young 
and  often  in  apparent  health.  Delorme  had  obsoned  the  dineaae  in 
young  peo]>le  whose  appearance  would  never  suggest  that  they  were 
the  subjects  of  bacillary  infection.  This  author  reported  a  case  of 
tubercular  myositis  aflecting  the  jieetoralis  major  mun^^'le,  in  which 
he  noticed  a  swelling  the  size  of  a  small  hen's  egg  in  the  body  of  the 
muscle.  The  skin  covering  it  was  of  a  purplish  color.  There  was  no 
fever  present.  Upon  incision  the  great  pectoral  was  found  to  b© 
almost  completely  invaded  by  a  soft  mass  unmixed  with  pus  or  ex- 
travasated  blood.  A  diagnosis  was  withheld  and  even  the  miero- 
scojucal  examination  did  not  remove  the  doubt  as  to  the  true  nature 
of  the  disease.  It  was  eWdent  that  myositis  w^as  present*  but  there 
was  nothing  to  estiiblish  its  tul»en*nlar  nature.  The  course  of  the 
disease,  however,  left  no  doubt  as  to  its  character*  for  the  patient  soon 
began  to  cough,  he  l>ecame  emaciated  and  presente*!  uU  the  symptoms 
of  a  tubercidar  phthisis,  and  ttie  autopsy  confirmed  the  diagnosis 
made  intm  tnfam. 

Delorme  reports  three  other  cases  of  sclerosing  tubercular  myo- 
sitis, and  he  draws  particuhir  attention  to  the  diflference  existing  be- 
tween this  and  the  suppurating  form  of  tul^ercular  inflammation  of 
tlie  muscular  tissue.  In  the  latter  disease  there  is  simply  a  cold 
abscess  formed  in  the  sultsiance  of  the  muscle,  either  occuning  idio- 
pathically  or  following  tubercular  disease  in  the  osseous  or  articular 
structures. 

The  only  local  treatment  that  is  indicated  in  these  caaes  ia  opera- 
tive, Imt  before  undertaking  this  we  must  consider  the  general  condi- 
tion of  the  patient.  As  in  all  other  forms  of  tulK^rciilosis,  our  efforts 
should  I>e  directed  toward  putting  the  patient  in  the  l)eat  possible 
stjite  to  ri^ftist  tlie  bacillary  invasion.  He  should  live  under  the  most 
favorable  hygienic  surroundings,  have  a  plentiful  allowance  of  nutri- 
tious food,  and  he  fortified  by  appropriate  tonics  for  his  struggle 
against  tlie  invading  bacteria. 

As  to  the  prognosis,  it  is  eaay  to  comprehend  its  gravity,  I  was 
going  to  say  its  fatality. 


Trophic  AffectiotiB. 

I  confess  to  a  certain  feeling  of  hesitatirm  in  entering  upon  the 
study  of  the  trophic  affections  of  the  muscles,  for  I  am  convinced 
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that  many  of  the  questions  here  to  be  discussed  will  be  modified  in 
tlie  future  and  that  later  studies  will  throw  a  new  light  upon  them. 
However,  we  can  but  recite  the  facts  as  thej  ai>pear  to  ua  at  the  pres- 
ent moment, 

Thi:^' section,  like  the  precedinpj;  one,  may  be  couveuieiitly  divided 
into  two  parts,  the  tir^t  being  devoted  to  a  cousideration  of  priiuArjr 
trophic  disiturbnnces  of  the  miiacuhir  tissue,  and  the  second  to  thoae 
arising  in  the  course  of,  and  dependent  upon,  other  diseaaes. 

PiUxMAEY  Trofhic  Affections. 

It  is  especiaUy  to  this  class  of  i)riioary  trophic  troubles  tbat  the 
remarks  just  made  apply.  In  this  grou[>  we  have  a  whole  serien  of 
facts  in  whicli  the  muscular  lesion  constitutes  or  seems  to  constitute 
tlio  entire  disease,  and  at  the  autopsies  made  upon  subjects  of  tlicne 
affectioiLs  it  has  been  impossible  to  discover  any  lesion  whatever  of 
the  central  or  peripheral  nenous  h,\  stem.  The  only  alteration  dis- 
covered has  been  the  disai>pearance  of  the  muscular  tissue,  and  on 
the  strength  of  these  findings  the  type  of  primary  myopathies  has 
lieen  estjiblished.  We  cannot  here  enter  upon  the  path  of  hypotheses, 
and  must  confine  ourselves  to  a  study  of  tiie  facts  disclosed  by  ana- 
tomical investigations.  However,  some  of  the  character istit^  pre- 
sented by  the  jirtmary  myopathies  which  we  shall  now  i>roi*eetl  to 
study  are  of  such  a  character  as  to  lead  us  to  l>elievo  that  the  last 
word  has  not  yet  l^een  said.  Of  course,  negjitive  observations  are  of 
value,  es|>ecially  when  made  by  competent  observers,  yet  pathologi- 
cal anatomy,  and  especially  hiHtulogy,  has  donVitless  many  suryxrises 
in  store  for  us,  and  it  need  cause  no  astonishment  if  tliese  primary 
myopathies  shtmld  eventually  be  shown  tc^  bt^nug  proijcrly  to  tlio 
class  of  nervous  affections.  Until  better  informed,  howev.v  u<>  mi 
continue  to  group  them  among  the  muscular  diseases. 


Pnnmry  Progressim  Myojyathy, 

This  affei^tion  did  not  enter  already  corapl<*te  into  noRcil*)gic^iI 
nomenclature,  but  took  ground  there  little  by  little,  b<ung  built  u\\ 
by  the  approximation  of  elements  at  first  regarded  as  in  no  way  re- 
lated to  each  other.  Its  history  is  therefore  somewhat  comi>l€»x  and 
has  only  recently  been  definitely  estAblished.  At  first  the  two  forms 
of  primary  myopathy  which  we  shall  study,  namely,  the  atrophic  and 
the  pseudo'hypertrophic,  were  regarded  as  entirely  distinct  one  from 
the  otlier*  This  separation  wa»  of  nec*»Hsity  made  at  the  li^nning, 
for  authors  could  not  dream  of  (*lassing  together  two  affections  which 
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objectively  were  &o  different.  As  we  shall  see  Inter  tliere  is  ou  one 
side  a  considerable  increase  in  the  volume  of  the  muscles — an  appar- 
ent increase,  it  is  tnie»  since  the  hypertrophy  is  really  caused  by  a 
pn>liferation  of  the  adipose  tissue — and  on  the  other  side  a  true 
atrophy,  a  diminution  of  volume  of  the  muscular  tissue  proper.  It 
was  very  natural,  therefore,  to  describe  one  disease  as  an  h>  pertrophy 
with  diminution  in  power,  and  the  other  as  an  atrophy ;  and  it  was 
only  Inter  that  a  closer  examination  of  the  comlitions  presi^nt  allowed 
fif  the  two  affections  apparently  so  dissimilar  being  brought  under 
one  heading. 

To  Uuchenne  of  Boulogne  we  owe  the  first  description  of  the  dis- 
ease in  question.  As  early  as  1861  this  author  described  an  hyper- 
trophic paniplegia  of  infancy.  Its  pathogenesis  at  that  time  w^is  not 
well  understood,  as  the  affection  waa  referred  to  a  cerebral  lesion,  but 
its  symptomatology  was  clearly  establishinl.  In  18<iH  Cohnheim  and 
Eulenburg*  basing  their  opinion  upon  the  pathological  anatomy  of  the 
disease,  denied  that  it  wjis  due  to  any  cerelmd  lesion,  and  placed  it 
among  the  purely  muscidar  affections.  In  another  work  on  Pseudo- 
hypertrophic Paralysis,  publisheil  in  1868,  Duchenne  also  recognized 
the  non-participati<in  of  the  nervous  system.  In  1871  Charcot  like- 
wise stated  that  he  hail  found  in  this  disease  lesions  of  the  muscular 
tissue  only. 

Primary  myopathic  atrojihy  wfis,  as  I  have  said,  for  a  long  time 
confounded  with  the  other  muscular  atrophies.  Even  after  the  works 
of  Duchenne  (1849)  and  Aran  (I8o0)  there  was  little  settled  as  to  the 
nature  of  muscular  atrophies.  Many  regartled  them  all  as  primary, 
and  it  wjis  only  later,  thanks  esi^ecially  to  the  lalnirs  of  Luys,  Hay  em, 
Vulpian,  and  Charc*ot,  that  we  ciime  to  appreciate  the  imitortant  [>art 
played  by  the  nen^ous  system  in  many  of  these  affections.  But  we 
do  not  mean  by  that  to  assert  that  all  the  progresaive  muscular 
atrophies  should  be  regarded  as  of  nervous  origin.  Leydeu  insists 
that  thei*e  is  a  type  of  atrophy  of  purely  myopathic  origin,  and  he 
hi\s  described  an  hereditary  form  of  [^rogi'essive  muscular  atrophy. 
In  this  form  tlie  atrc»phy  l^egins  in  the  lower  extremities  and  does  not 
involve  the  upx>er.  Mobius,  in  187?>,  endeavored  to  bring  out  the 
points  of  relationship  iM^tween  the  disease  de»cril)ed  by  Jjeyden  and 
p8eudo-hyi>ertrophic  paralysis,  and  this  was  the  first  attempt  to  bring 
these  two  forms  closer  together.  Zimmerlin  noted  a  tyi>e  in  which 
the  atrophy  was  especially  marked  in  the  upjier  portion  of  the 
body,  the  lo^^er  extremities  not  l»eing  attac^ked  until  much  later. 
Eichhorst  published  a  case  in  which  the  trouble  U^nn  in  the 
perineo-tibial  region.  Then  in  1882  and  1884  Erb  studied  a 
scapulo-humeral  form  of  what  he  called  juvenile  pn>gressire  muacu- 
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lar  atrophy,  and  in  bia  last  work  he  insisted  npon  the  identity  of  all 
primary  myopathies. 

In  1885  Landouzy  and  Dejerine,  who  had  already  the  year  p: 
vious  presented  Uj  the  Acudt'niie  des  Hciences  a  note  on  myopiithi 
atrophies,  endeavored  to  establiHh  the  facit>-sc'apulo-humeral  tyi»e^  anil 
to  distinguish  it  from  the  juvenile  form  of  Erb.     It  is  to  the  ImbI 
named  autlior  that  we  owe  tlie  most  reeent  treatise  on  this  subject 
In   1891,  having   collected  and   studied  all  the  diffemut   cases 
atrophy,  simple  or  pseudo-hyi>ertrojihic\  he  marked  off  sharply  tha] 
disease  to  which  he  giive  the  name  of  |*rogi*es8ive  junseular  tlystrtiphi 
He  demonstrated   by    mifrosoopical   studies  that  the   lesions 
always  the  same  whether  there  was  hyfTertroj>hy  or  not,  tliat  the  er< 
lutioo  was  in  all  cases  identical,  and  that  the  apparent  increase 
size  depended  entirely  ufKin  the  greater  or  less  quantity  of  fat  in  ttii 
sclerotic  tissue  wliich  had  rei>laced  the  atrophied  muscle. 

I  have  already  said  that  it  has  been  impossible  to  discover  any 
nervous  lesions  in  any  one  of  these  forms  constituting  this  nosologi- 
eal  ensemble.  We  shall  see,  however,  that  there  is  an  affecttOD 
known  under  tlie  name  of  muscular  atrophy  o(  the  type  Charcot- 
Marie  which  resembles  in  several  of  its  characteristics  the  myopathic 
atrophies,  l>ut  which  pi^sents  at  the  autopsy  true  nen^otis  lections, 
Tliis  has  been  regarded  l)y  some  as  an  intermediate  form  lietween  the 
two  classes  of  atrophy.  Perhaps  in  the  course  of  time  we  shall  he 
able  to  refer  the  myopathic  conditions  now  called  essential  to  sotuf^ 
trouble  of  the  nervous  system. 

It  is  then,  as  we  have  just  seen,  l>v  a  succession  of  works  in  no 
way  related  U*  each  otlier  that  we  have  arrived  at  the  constitution  of 
a  groufi  of  primary  myopathies.  Although  it  is  definitely  estahlishetl 
now  that  panudo-hy])ertrophie  paralysis,  as  descril»ed  by  Daehenne, 
and  progressive  atrophic  myopathy  constitute  liut  one  and  the  same 
morbid  entity,  yet  we  sljall  find  it  more  convenient  for  the  sake  of 
clearness  of  exposition  to  devote  a  chapter  to  each  of  those  clinical 
varieties. 


Psciido-hifpertraphic  Mnscular  ParalysU. 

This  disease  belongs  to  childhoml,  and  rarely  begins  after  the 
tcmth  year,  although  cases  have  been  reiMjrted  in  chihben  of  fourteen 
or  fifteen  years.  It  occurs  more  frequently  in  boys  than  girls,  and 
often  attacks  several  meml>er8  of  the  same  family. 

The  direct  examination  of  the  tliseased  muscles  during  life  has 
Ijeen  made  by  removing  small  portions  by  means  of  the  har]KK]Q, 
This  examination  has  enabled  us  to  see  that  the  hypertrophy  is  only 
apparent  and  that  the  increase  in  volmne  of  the  muscular  prominences 
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is  clae  solely  io  an  iDcrease  in  fatty  tissue.     Under  the  microscope  it 
seen  tliat  the  muscular  fibre  litLs  almost  entirely  disappeared.     At 

^the  same  time  there  is  an  accumulation  of  adi|K)se  cells  to  such  au 
extent  that  little  by  little  the  fatty  tissue  replaces  the  muBcular.  The 
more  or  less  vivid  red  color  of  normal  muscular  tissue  has  disap- 
peared and  given  place  to  a  pinkish-yellow  hue. 

Alongside  of  the  pseudo-hypertrophied  muscles  it  is  oft^n  possible 
to  find  others  which  are  decreased  in  size — simply  atrophied.  The 
tendons  never  take  part  in  the  pseudo-hyi>ertroi)hic  proc^ess.  Exam- 
i nation  of  the  nervous  centres  gives  negative  results,  and,  notwith- 
sUmding  the  ob8er>'ations  [Kiblished  by  Babes,  in  which  the  intra- 
muscular  nerves  seemed  to  pi^esent  some  alterations,  it  is  generally 
atlmittetl  to-day  that  the  muscular  lesions  constitute  the  entire  disease. 
Sipnptofm, — There  are  two  things  which  attract  attention  and  ex- 
cite a  suspicion  of  pseudo-hyi>ertropbic  f>aralysis,  viz.,  an  increiase  iii 
volume  of  certain  grouiis  of  muscles  and  a  weakness  which  seems  to 
increase  in  |)roi>ortion  to  the  progreas  of  the  apparent  hypertrophy. 
At  the  beginning  of  the  disease  it  is  the  lower  extremities  which  are 
attacked,  and  what  lirst  attracts  attention  usually  is  the  prominence 
of  tlie  calf  muscles.  The  muscles  of  the  thigh  and  gluteal  rt>gion  be- 
come involved  in  the  same  process,  and  the  glutei,  the  sacro-lumbar 
muscles,  the  flexors  and  adductors  of  the  thighs  are  seen  to  stand  out 
proraineuily.  In  the  same  way  the  c^uadratus  lumlx)mm,  the  del- 
toifl,  the  seniitus  magnus,  the  (lenscapular  muscles  and  those  of  the 
arm  are  iuvaileil.  Fre*piently  these  muscuhir  groups  atrophy  in- 
stead of  becoming  hyj^ertroiihied.  But  the  moat  salient  feature  of 
the  picture  is  the  excessive  volume  of  the  lower  extremities,  and.  in 
interesting  eontiiist  to  this,  a  gradually  increasing  weakness  involving 
these  same  regions.  At  the  commencement  of  the  affection  this  weak- 
ness is  not  very  pronounced.  It  is  only  remarked  that  the  child 
st'Uids  less  firmly  on  his  legs  and  often  falls.  As  the  lesion  pro- 
and  the  muscular  tissue  gives  place  to  fat,  walking  liecomes 

^more  and  more  difficult.  In  order  not  to  fall  the  patient  separates 
his  legs,  and  in  walking  he  bends  backward  and  inclines  his  body  to 
one  and*  the  other  side;  in  a  word*  he  waddles  like  a  duck.  This 
expresses  very  accurately  the  mamier  of  progression  of  a  chUd  with 
pseudo-hypertrophic  muscular  {^>aralysis.  After  sitting  or  lylsg  the 
patient  exjieriences  tlio  great^^st  difficulty  in  raising  himself  to  an 
erect  posture,  and  he  is  forced  to  execute  a  scries  of  movenaents  in 
order  to  supplcTueut  tlie  insufficiency  of  his  thigh  and  leg  muscles. 
The  first  thing  that  he  does  is  to  j»!ace  himself  on  his  lielly;  then 
with  Iiis  liands  he  rolls  himself  together  and  rises  with  difficulty,  sup- 
porting himself  with  his  hands  resting  successively  on  different  seg- 
VoL.  II  — ;iu 
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ments  of  the  lower  extremities*     It  has  lieen  said  very  aptly  that  the 
pjitient  climbs  up  himself. 

Palpatiou  of  the  atlerted  ]>ai't«  Rives  the  j>et'iiliar  sejisation  of  s^>ft- 
ness  inherent  in  fatty  tissiie>  which  is  very  different  from  that  of  nor- 
mal muscular  tissue, 

Pseudo-hypertrophic  luuBt^ular  iiaralysis  invades  gradually  more 
and  more  of  the  mtiscles.  After  having  halted  for  some  time  in  the 
lower  extremities  it  attacks  most  of  the  other  muscles  of  the  body, 
this  time  often  under  the  atrophic  form.  The  atrophy  may  also  fol- 
low upon  the  false  hypertrophy.  'The  feet  are  some  times  deforme<l, 
heiDR  drawn  into  the  equinus  position.  The  face  may  like  wise  be- 
come involved,  as  has  Vieeu  noted  l»y  Dnchenne^  AVeir  Mitcliell,  and 
others.  The  [>atient  then  presents  the  phenomenon  of  a  ga)»]U|^ 
month,  and  his  atrophied  muscles  prevent  the  complete  cloenre  of  hia 
eyelids. 

All  these  symptoms  develop  gently  without  commotion.  There 
is  no  fever,  the  patient  does  not  complain  of  pain,  and  nothing  xb 
lux^sent  to  give  warning  of  the  gravity  of  the  affection.  Duchenne  in 
liis  first  memoir  drew  attention  to  the  fact  that  children  suffering 
from  this  disease  often  give  evidence  of  a  weakened  intellect,  and  as 
we. have  seen  he  was  even  led  to  regard  pseudo-hypertrophic  paralysis 
as  dependent  upon  a  cerebral  affection. 

All  the  other  f  irgans  [wjrform  their  functions  well,  and  for  a  long 
time  the  patient  presents  everv  appearance  of  perfect  health.  Ocva- 
sioually  the  progress  of  the  disease  seems  to  be  an^ested  for  a  time, 
but  usually  its  march  is  resistless  and  sooner  or  later  the  child  is 
condemned  to  absolute  immobility.  The  atrophic  process  goes 
steadily  on,  and  generaUy  the  patients  succumb  to  some  intercurrent 
disease  the  seat  of  which  is  most  commonly  in  the  lungs.  Thus 
tuberculosis  or  broncho-}>neumouia  freipiently  terminates  the  pseudo- 
hyi)ertrophic  paralysis.  The  disease  reaches  its  greatest  develop- 
ment in  from  ten  to  eighteen  years,  and  the  sufferers  seldom  live  be- 
yond their  twentieth  year. 

Diagnfjsis, — It  would  l>e  hai*dly  possible,  given  the  symptomat*^!- 
ogy  and  course  of  the  disease  which  we  have  just  considei-efl,  to  con- 
found  pseudo-hy i»ertrophic  pai'alysis  with  any  other  disea.He.  I  ought 
to  note  that  there  are  cases  of  an  atrophic  nature  from  the  com- 
mencement; but,  as  I  have  already  said,  I  separated  the  easentifl 
hypertrophic  myoxmthies  fi^om  the  atrophic  affections  solely  as 
matter  of  convenience  in  clinical  dest^riptions.  As  a  matter  of 
tliese  two  forms  fretiuently  coincide  and  are  confounded  with  e-aci 
other,  and  the  important  point  in  a  diagnostic  sense  is  to  establish" 
the  primary  myopathic  nature  of  the  affection.     Once  this  point  in 
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settled  we  may  class  the  case  according  to  its  most  prominent  features 
among  the  iiseudo-hypertrophies  or  among  the  atrophic  forms  which 
we  shjill  Ktiidy  in  a  Hubseciuent  section. 

We  must  not  confound  pseudo-hyijertrophic  myopathy  with  infan- 
tile paralysis,  paraplegia,  or  progressive  muscular  atrophy.  This 
may  easily  be  avoided  by  a  study  of  the  previous  hist^jry  and  by 
carefully  noting  the  prt>grc8H  of  the  disease  finni  its  inception.  The 
ajvparent  hy|>ertrophy  with  diminution  of  streugth  is  a  very  charao- 
k^ristic  feature,  Tliomsen's  dise;ise  is  sometimes  aceompauied  by  an 
increase  in  size  of  the  mend>€>rs»  but  it  presents  in  addition  a  most 
characteristic  symptom,  viz.,  the  rigidity  which  is  manifeste^l  at 
every  attem]>t  at  %x>luntary  movement  and  which  relaxes  gradually, 
permitting  of  the  movement  being  made  in  a  normal  manner. 

yVm/m^rt/,— After  what  has  l>een  said  concerning  the  prognosis  of 
this  affection  we  may  conclude  that  there  is  little  to  be  hoped  for 
from  treatment.  It  ought  none  the  less,  however,  to  be  instituted  at 
the  earliest  i>os8ible  moment  The  administration  of  tonics  is  indi- 
cated, the  special  fonn  beiDg  varied  from  time  to  time.  We  may  give 
in  succession  cod-liver  oil,  cinchona,  phosphate  of  lime,  and  arsenic. 
The  child  should  live  under  the  best  hygienic  conditions,  and  may 
with  advantage  be  sent  to  the  seashore.  But  the  point  to  be  most 
strongly  insisteil  upon  is  electricity.  Fanulimtion  has  seemed  to 
give  some  good  results  in  these  cases.  It  will  be  neceeaary  to  con- 
tinue its  employ  meat  for  a  very  long  time,  for  years  even,  care  being 
taken,  however,  to  discontinue  the  aiiplicationa  for  a  few  wet^ks  at  a 
time  at  intervals  of  three  or  four  months.  Ladame  of  Geneva  has  pro- 
posed a  form  of  electrical  ma.^aage  by  means  of  galvanofaradization, 
but  this  prm'edure,  which  combines  the  employment  of  faradic  and  of 
galvanic  electricity,  must  be  carried  out  ^ith  great  caution,  for  it  is 
very  powerful  in  its  effects  and  might  give  rise  to  injurious  eonse- 
queucea.  It  ought  also  to  be  applied  only  by  physicians  who  are 
thoroughly  skilled  in  the  practical  application  of  medical  elet^tricity. 


Proyrtmve  Atrophic  JUyofntthy, 

For  the  sake  of  clearness  of  presentation  I  have  thought  it  best  to 
descrilw^  separately  tlie  two  forms  of  primary  myopathy,  \nz.,  pseudo- 
hypertrophic and  atrophic  paralysis,  Do^witlistandiug  that  these  two 
clinical  tyfjes  are  of  the  same  nature.  W^e  wiU  now  take  up  the  con- 
sideration ot  the  simple  ati*ophic  form. 

In  speaking  in  a  general  way  of  the  history  of  primary  myo- 
pathies, I  have  sufficiently  indicated  in  what  way  the  nosological  tyjte 
which  we  are  now  considering  came  to  be  established.    We  have  seen 
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Ijejden,  Erb^  Landouisy,  and  Dejerine  bring  important  contributions 
to  this  subject,  the  final  analysis  of  which  was  made  by  Erb  in  1891. 

As  in  the  case  of  pseudo-hyijertrophie  paralysis^  we  have  here  only 
the  vaguest  etiological  data.  All  that  we  know  is  that  this  affection 
is  rare,  that  it  attacks  in  equal  proportion  the  two  sexes,  and  tliat  it 
appears  usually  in  later  childhood,  although  it  may  be  develoi>ed  at 
any  age*  Joffroy  and  Achard  have  indeed  reported  a  case  of  this 
disease  occurring  in  a  woman  fifty-five  years  of  age.  Fatigue  and 
physical  overwork  have  been  alleged  as  fact^^ra  in  the  production  of 
the  affection,  and  the  possible  influence  of  infectious  diseases  has_ 
also  been  mentioned-  Tlius  measles  and  scarlatina  have  been  seen 
as  predisposing  to  the  paralysis,  but  the  only  point  of  real  inter 
in  the  etiological  study  of  the  affection  is  heredity.  It  is  not  rare  I 
see  several  members  of  the  same  family  affected  with  muscular 
atrophy.  Eichhnrst,  h&mhmzy,  and  Dejerine  have  insisted  particu- 
larly upon  morbid  heredity,  and  they  report  several  instances  in 
which  the  numl>er  of  cases  of  this  affection  have  gone  on  increaBio^ 
from  generation  to  generation,  the  early  mortality  of  the  other  chil- 
dren also  increasing  so  that  in  a  short  time  the  entire  family  of  myo- 
pAhic^  would  Ijecome  extinct.  We  find  numerous  well-attested  facte 
that  show  that  one  or  more  of  the  children  of  a  myopathic  are  liable 
to  be  subjects  of  the  same  di8ea.Hie  in  one  or  other  of  its  forms. 

Pathological  anat<»my  sustains  the  view  that  there  is  a  primary 
form  of  myopathy*  for  the  nenous  system  jiresents  no  changes  what 
ever,  and  the  only  lesions  found  are  those  of  the  muscular  tissue 
This  is  the  seat  of  a  more  or  less  marked  atrophy  localized  in  one  or 
another  region  according  to  the  variety  of  the  disease  with  which  we 
have  to  do.  The  color  of  the  affected  muscles  is  reduced  in  intensity. 
Histological  examination  confirms  what  is  learned  by  simple  insp 
tion^  the  fact,  namely^  of  a  progressive  destruction  of  the  mi] 
fibre* 

As  I  have  before  remarked,  progressive  muscular  atrophy  pr*^ 
sents  several  different  types  which  it  is  possible  to  describe  sef 
nitely.  Thus  we  have  the  scapulo-humeral  (Erby,  the  facio-scapulo 
humeral  (Landouzy  and  Dejerine), the  Leyden-Mnbius,  the  Zimmeriin, 
the  femoro-tibial  (Eichhorst),  and  the  femoral  with  claw-like  ret 
tion  of  the  toes  (Brossard)  * 

The  smpttht-hitmernl  fj/pe  described  by  Erb  in  188*2  begins  during 
childhood  or  at  pulierty,  the  atrophy  showing  itself  first  in  the  nmsck 
of  the  shoulder  aud  in  tht>so  of  the  arm.  The  iiiuscleH  of  the  Imck,  Imu 
bar  region,  and  lower  extremities  may  also  participate  in  the  jiaraly- 
sis,  and  this  early  in  the  course  of  the  disease,  but  usually  they  are 
not  attacked  until  much  later.     The  lesions  are  most  commonly  sym* 
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metrical,  altliougli  Erb  has  seen  them  invade  one  side  first,  the  other 
side  not  iiarticipating  until  after  a  considerable  jiiTiod.  As  loug  a** 
a  aulKcient  quantity  of  nniscular  tissue  remains  the  retlexes  ai'e  jn^e- 
sen-ed.  There  are  no  fibrillary  contr^ictions,  and  the  electric4il  con- 
tractility remains  normal,  showing  only  a  diminished  intensity  which 
becomes  more  and  more  ai>parent  in  proportion  as  the  muscular  tis- 
Bue  disappears.  According  to  Erb,  the  muscles  of  the  face  are  never 
attacked  in  this  torm  of  the  disease*  Affections  of  this  part  are,  how- 
ever,  occasionally  observed  and  serve  as  a  connecting  link  lietwei^i 
this  form  and  the  following  which  has  been  more  particuhirly  studied 
by  Laiidou^iy  and  Dejerine. 

n*' faruh^i'ttpuift-fittmeral  tyjie  belongs  in  general  also  to  childhood 
but  has  lieen  knonni  to  develop  in  adolescence,  adnlt  life,  and  almost 
in  old  age.  It  is  characterized  V>y  a  j>rimary  »\  mmetricjil  atrophy  of 
^  the  muscles  of  the  face  (orliiciilaris,  [ia]i)ebrals,  and  labialn).  This 
atrophy  naturally  i>roduce8  a  special  facies,  as  a  consequence  of  which 
the  disease  may  readily  Ix*  recognized  by  simple  insi»ection  alone. 
Landouzy  and  Dejerine  liave  drawn  a  very  accurate  i)ictui'e  of  the 
appearance  presented  by  these  patients.  They  have  desciibed  the 
gaping  helx*tudinons  air,  the  immobility  of  tlie  features,  the  incom- 
plete closure  of  the  eyes,  the  half-opened  mouth,  the  projecting  lijm, 
ami  the  widening  of  the  buccal  opening  when  laughing,  so  that  the 
imtient  is  said  to  laugh  "all  across  his  face." 

The  atmphy  may  remain  for  a  long  time  limited  to  the  muscles  of 
the  face,  and  it  is  usually  only  after  a  Icmg  period  that  the  muscles 
of  the  shoulder  and  arm  are  invaded.  Later  tlie  muscles  of  the  fore- 
arm and  hand,  and  finally  those  of  the  lower  extremity,  are  seen  in 
torn  to  become  atrophied.  The  power  of  sensation  persists,  and  the 
reflexes  and  electrical  reactions  remain  as  long  as  there  is  any  mus* 
cnlar  tissue. 

In  the  Leyden-Ji/l'Mm  iifpe^  the  atrophy  may  begin  in  the  muscles 
of  the  lower  extremity,  mounting  ftr^m  the  legs  to  the  thighs,  the 
luml>ar  region,  and  finally  attacking  the  upjier  extremities.  This 
form  resembles  in  its  course  fiseudo-hypertrophic  paralysia,  but  it 
differs  from  it  in  that  there  is  less  apparent  increase  in  volume  of  the 
affected  muscles. 

The  Zimmeriin  bfpe  includes  those  cases  in  which  atrophy  is  most 
marked  in  the  uppier  half  of  tlte  trunk  and  in  the  upper  extremities, 
not  att^icking  the  low^r  extremities  until  later. 

Tht  fe^mmy-iUml  hjfw  of  Eichliorst  Cf>mmenc«.^  with  atrophy  of  the 
lower  exti*emities.  principally  of  the  interossei  and  the  triceps  cruris. 
As  the  disease  mlvances  the  lesion  invmh's  the  lower  part  of  the  trunk 
and  finally  the  scapular  n^on  and  arms. 
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Tbe  diijMOMi  o{  atroffliie  layopatliT  wiU  rest  aol  ao  \ 

r  of  atropby  aa  on  the  peculiar  eoasae  of  the  diaeaae.     In  ! 
fomif  that  faelongimc  to  the  iMaAamMj-Dejerme  txi 
the  atmpfaj  erf  Ib^  mindea  of  the  £aoe^  and  the  pecvlUr  apf 
pfeaeated  fay  the  patient  in  oonaeqnetioe^  «ill  banllT  permit  of 
foonding  the  diaoaiiipi  with  progreanre  maacnlar  atfophv  or  with 
iMtile  paraljraia.    When  the  diaeaae  appean  wader  one  of  the 
fbrmii  which  I  have  deacribed,  the  dia|j;noeia  may  be  moie  difBcidt 
In  the  caae  of  tboae  whose  hiwer  eadreaiities  are  fiist  affected^ 
ttana  praawiting  the  acapnlo-hinaeral  type  (Erb),  there  may  be  i 
onofwtainiy.    The  first  mav  Ite  thought  to  be  snfferii^  from  pamly liia 
with  atrophy  of  toxic  origin  (alooholic)  or  from  some  form  of  myiv  j 
Utia;  the  aecood  may  n^ggesit  atrophy  eith^  of  myelopathic  origin' 
or  eomMcnttte  to  an  articular  lesion.     I  have  said  that  the  mnsclaa  of 
the  face  are  often  affected  in  this  type,  and  this  mar  he  of  aid  in 
arriring  at  a  correct  diagnoeis.     In  all  cases,  whatever  th^  form,  wi* 
may  generally  make  a  diagDosis  bj  stailying  the  commeacement  and 
oottne  of  the  disease  and  noting  the  absence  of  fibrillaiy  eontmetiona , 
and  of  the  reaction  of  degeneration. 

Am  regards  fteaffnetU,  I  have  Dothing  to  add  to  what  baa  already 
been  ftaid  in  speaking  of  psendo-bypertrophic  paralysis. 

After  having  passed  in  review  the  svmptoms  and  courae  of  pri* 
mary  myopathies  we  cannot  help  calling  attention  to  the  Cart  that 
there  are  still  many  oljsetire  |>oints  alxmt  the  disease.  Thoa  all  the 
ofgana  have  been  investigated  to  determine  the  canae  of  these  sym- 
metrical  leatons,  and  tlie^e  researches  have  led  to  many  intersatii^ 
discoveries.  The  tronblas  have  been  referred  amon^  other  canaea  to 
malformations  of  the  otisecjun  structures*     In  ailditioD  to  the  antem- 
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Bfior  flatteainj?  of  the  thorax  noted  by  Dejerine,  to  the  great  fre- 
'ciueucy  of  fracturHH  of  the  long  bones  to  which  attenti(»u  has  l»een  called 
by  Halleoa,  the  occurrence  of  deformity  of  tlie  cranium  in  the  buI> 
jectfl  of  myopathy  han  ah*o  l>een  describeil.  Marie  e9]jeeially  hais 
studied  these  cranial  deformities,  Tlie  existence  of  these  malforma- 
tions, the  nerrous  system  lieiug  intact,  would  justify  the  hypotheftift 
that  primary  myopathies  are  hereditary  diseafiee  affecting  the  miLH- 
cular  system;  the  muscles  are,  as  it  were,  congeni tally  deformed; 
there  is  something  wanting  in  tliem,  the  lack  of  which  gives  occa- 
sion later  to  the  appearance  and  development  of  the  disease.  The 
geneml  l>elief  at  the  i)re8ent  time  is  that  the  affection  is  a  purely 
muscular  one,  but  certain  writers,  among  tbem  Erb  and  Lepine, 
would  regard  a  muscular  dystrophy  as  a  di.sease  of  nervouB  origin — 
a  trophoneurosis.  As  I  have  already  intimated,  this  is  the  opinion 
which  I  personally  liold,  and  I  Ijelieve  that  the  future  will  »ee  many 
changes  in  the  chaptera^  on  the  pathological  anatomy  and  patho- 
genesis of  these  affections* 

Before  closing  this  chapter  on  the  primary  myopathies,  I  desire 
to  say  a  word  coneeming  the  musc^ular  atrophy  of  the  tyj>e  Charcot- 
.JHftru',  not  bei'ause  I  regard  it  as  a  mUBcular  disease,  for  it  belongs 
distinctly  to   the  atrtjphies   of  ner\'ous  origin,  Imt  l»ecause   certain 
authors   have  considered  it  as  a  transition  form  between  essential 
myopathies   and   the  myoiiathies  due  to   nenous  lesions*      In    its 
symptAimatohigy  and  course  this  affertion  is  certainly  related  t<j  the 
myopathies  which  we  have  just  l^een  studying.     The  atrophy  affects 
thi^  hiwer  extremiti«\H  first  and  does  not  reach  the  upi>er  paiis  until 
nuicli  latter.     It  Ijegius  abo  during  cIiildho<Hl,  and  often  sevenil  chil- 
dren of  the  same  family  will  be  attacked.     But  aUmgsida  of  tliese  re- 
Laemblances  there  are  very  wide  differences,     I  have  no  intention  to 
ndescril^  thesympt<miat4dogy  of  tliis  nenous  affection  here,  and  as  re- 
gards the  pathology  it  will  suffice  to  say  that  the  auto[)«y  shows  un- 
deniable evidences  of  medullary  lesions. 

Thomsek's  Bikeasb. 


This  affet*tion,  which  was  very  clearly  described  for  the  first  time 
by  Thomsen,  a  physician  who  was  himself  a  victim,  belongs  to  tlie 
phvss  of  primary  diseases  of  the  muscular  system.  Thomsen  de- 
fBcril>ed  it  as  a  tonic  spasm  of  the  voluntary  muscles  consequent  ujxm 
an  liereditiiry  psychic  disposition,  but  we  have  no  facts  which  would 
authorize  us  to  refer  the  symptoms  to  any  anatomical  lesions  other 
than  tliose  of  a  muscular  nature. 

Although  this  disease  had  been  referretl  to  in  previous  works,  it 
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of  biftovii^ 


Sime  liiat  liiDe  ifact^  luTe  been  mutj 
D«0lheE8l]io0eofErt)^BaIki,a]idlUneu    Tbe  I 
biter  WTileni  hmre  deteid  &e  diaetM  m  raonsliiig  in 
HiMiuM  necnizing  at  the  eonoMDoeaieDl  of  iiolontaiy 
TUn  mgidsr  afectton  is  leliBEBitile  to  one  mrwntid  eliologicnl 
msL^  hex«dify.    Dr.  Tbomsen  had  axoootg  his  auretidanta  aeTeral  per* 
aon  affected  in  the  same  wa j  aa  hiinaeli    Aoaotdtog  to  the 
ties,  vooien  woold  appear  to  be  kaa  liable  to  suffer  from  the 
than  men.     Aa  indicated  in  tb^  definitians  giTen  by  Thomsen^  BaUet» 
and  Marie,  the  dinwien  ia  a  apaamodic  one.     WheneTer  the  anb; 
wiabeB  to  eseente  a  mofement,  iaunediatelj  tbe  groop  of  mnael^ 
wboae  aetioo  ia  neeeaaary  for  tbe  can-jriog  oat  of  hb  intention  he»^ 
eomem  afctff,  and  ttieie  ia  a  momentarr  apaam  vhich  pieventn 
mofeoieiit;.     Then  gradnaUy  tbe  rigidity    dia^peaia,  the 
relaxea,  and  the  deatred  mofeonent  may  be  emecntod.    The  mi 
of  the  lower  extrBimtieB  are  aa  a  nde  more  affected  than  thoee 
other  parts  of  the  body,  the  greateet  difikrally  being  expmenoed  wl 
the  patient  attempts  to  rise  from  a  sitting  poetnre  or  begins  to  walk. 
There  is  then  a  jieriod  of  complete  inability  and  the  patient  is  fonsed 
to  watt  tmtil  the  spasm  relaxes  before  carrying  ont  bis  deaign.     After 
the  BpAsm  has  relaxed  and  the  movement  is  once  begun  there  ia  noth* 
ing  abnormal  to  be  observed ;   but  the  whole  trouble  may  be  rerj 
easily  caused  to  reappe4ir,  a  mere  cluinge  of  directioii,  for  example^ 
being  sometimes  anfficient  to  exdte  another  spasm.     It  is  in  military 
life  that  ooDtrartions  of  this  kind  bare  been  most  freqnentlT  obserred. 
During  drill  the  spasms  are  continaally  recurring,  showti^  them- 
selves each  time  a  (Mimmaucl  is  giren  to  march  or  turn  or  make  bmj 
other  change  in  the  order  of  movements.     The  condition  is  fnrtfaer 
aggravated  by  the  mental  disturbance  caused  by  the  knowledge  that 
the  orders  of  tbe  commanding  officer  mast  be  executed. 

The  moacles  of  tbe  trunk,  the  neck,  the  jaws,  the  tongue,  and  the 
npper  extremities  may  also  in  individual  cases  be  implicated* 

What  do  we  discover  here  as  regards  the  condition  of  the  mnsclee? 
In  the  first  place  there  is  an  hypertrophy,  without,  however,  any  in* 
eteaae  in  strength,  rather  on  the  contrary  a  diminution*  During  the 
occurrence  of  the  spasm  the  muscles  stand  out  prominently  under  tbe 
skin  and  give  an  impression  of  hardness  to  tlie  liand.  It  is  only  the 
voluntarj-  mui^K-les  that  are  affected*  The  redexes  are  aa  a  rule  nor- 
mal. Examination  to  determine  tbe  condition  of  the  mechanical  and 
electrical  excitability  of  the  mu.sruUr  tissue  has  given  interesting  n»- 
suits.     £rb  has  shown  that  the  mechanical  excitability  is  greatly 
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increased,  the  least  touch  being  sufficient  to  excite  a  muscular  con- 
tiaction.  The  electrical  excitability,  Ijotb  galvanic  and  famdic,  is  also 
increased.  But  the  excitaliility;  galvanic,  faradic,  and  mechanical, 
of  the  nerves  is  rather  diminishetl  than  augmentetl.  To  these  alti^ra^ 
tions  in  muscuhir  and  nenous  excitability  Erb  has  given  the  name  of 
myotonic  reaction. 

The  iliiygumk  presents  in  general  no  difficulty  if  we  l^ejir  in  mind 
tlie  clinical  features  which  we  have  just  sketchetl.  In  pseudo-hyper- 
trophic  paralysis,  in  which  there  is  an  apparent  increase  in  volume 
of  the  iDuscleSy  there  are  never  any  spasmmlic  contractions.  Hys- 
teria is  easily  recognized  by  the  other  symfvtoms  accompanying  this 
condition,  and  besides  the  8[>a8ms  do  not  yield  with  the  same  rai)id- 
ity  that  they  do  in  Thomsen^s  disease.  Tlie  same  ajjpUes  to  locomo- 
tor ataxia,  in  which  the  spjisma  are  continuous. 

As  I  have  said  before,  the  aifeetion  is  a  congenital  one,  the  first 
manifestations  of  which  appear  usually  in  childh<xKl  or  early  youth. 
In  many  cases  it  seems  to  be  associated  with  [K?culiar  mental  states, 
melancholia  or  hypochpndria,  and  it  was  this  that  led  Thomsen  to 
look  upon  the  affection  as  the  conseciuenoe  of  an  hereditary  psychic 
disposition,  The  pn>gress  of  the  disease  is  very  slow,  but  it  may  be 
accelerateil  by  fatigue  and  ovemork.  Although  an  incurable  disease 
it  never  compromises  the  life  of  the  indi\nduah 

Up  to  the  present  time  no  lesions  other  than  those  of  the  muscles 
have  l>een  discovereil,  and  in  an  atTount  of  an  autopsy  in  a  case  of 
this  disease  which  Dejerine  and  Sottas  made  to  the  Soci^te  de  Bio- 
logie  as  late  as  June  21st,  1893,  no  mention  is  made  of  any  changes  in 
the  central  nenous  system,  Micn>scopical  examination,  according 
to  Erb,  Deleage,  and  Onanoff,  shows  changes  in  the  muscular  fibre, 
but  few  in  the  interstitial  connective  tissue.  The  muscular  filires  are 
hypertrophied,  the  striations  are  less  distinct,  and  the  normal  i>roto- 
plasm  is  gradually  replaced  by  a  granular  material*  If  there  is  any 
change  whatever  in  the  interstitial  connective  tissue  it  is  at  most  a 
slight  hy  [>erph^sia. 

TrtaimenL — Thomsen's  disease  is  resistant  to  all  thfrai>eutic 
measures,  and  no  re^medy  has  lieen  found  that  is  of  the  sHght4Mit 
benefit  Nevertheless  it  will  be  well  to  mlvise  the  jmtients  U*  submit 
to  systematic  gymnastic  exercises  and  methodical  mass^ige,  in  the 
hox>e  that  some  1>enefit  may  accme  at  least  io  the  general  health. 
Some  authors,  Erb  in  particular,  have  recominendeil  the  employment 
of  electricity,  eiflier  galvanic  or  faradic.  But  whatever  measures  we 
take  we  shall  seldom  Ik>i  able  to  relievt^  tlie  distress  cause<l  tlie  imtient 
by  this  spasmodic  affection  which  deserves  the  name  of  infirmity 
ratlier  than  diseaiae. 
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Secokdaivy  Trophic  TiiouBLEs. 


We  shall  not  devote  mucb  time  to  a  cousideration  of  secoiidarj 
trnphie  aflectioDS  of  the  ruusdes.  They  are  really  an  essential  part 
of  the  diseases  with  whi<7h  they  are  aHHooiatetU  and  their  deseription 
belongs  rather  to  treatises  deiiling  with  these  diseases,  I  shall,  how- 
ever, for  the  sake  of  completeness,  review  briefly  their  most  strikiii|^ 
features. 

We  may  mention  first  among  secondary  ti'ophic  disturbances  the 
atrophy  eonseqnent  upon  iNffmnmatUim  of  the  muscles,  I  have  al- 
ready remarked,  in  treatinj.':  of  myositis,  how  fre<jUontly  atrophy  fol- 
lows upon  iQflammation,  whether  acute,  subacute,  or  chronic,  of 
muscular  tissue.  This  group  may  be  placed  here  as  forming  the  con- 
URctiug  link  between  primary  and  secondary  trophic  disturbances. 
They  are  secondary  in  the  sense  that  they  are  tributary  in  another 
disease,  but  they  are  related  to  the  primary  affections  in  that  they 
are  secondary  to  a  disease  wholly  of  tlie  muscular  tissue.  A]on>;«ide 
of  these  atrophies  it  is  pro|>er  to  mention  tliose  which  follow  surgical 
affections  of  the  muscles,  such  as  wounds,  ruptures,  and  contusions, 
the  study  of  which  has  not  occupied  us  in  the  jiresent  article. 

Various  local  troubles  ruay  induce  atroi)hy  in  the  neighbtiring 
muscles.  Thus  dise^ises  of  the  bones  or  articulations  may  interfere 
with  the  nutrition  of  the  muscles  in  the  neigh f>orhocHl  aud  finally  leaj 
to  their  atrophy.  This  might  be  called  atrophy  consecutive  to  ksuin,H 
in  the  vicinity. 

Then  we  have  atrophies  produced  by  what  I  would  aiW  jtnuiumtil 
inertia.  In  order  to  maintain  itself  in  a  normal  state  of  nutrition  the 
muscle  has  need  of  movement;  and  w^e  know  that  exercise  or  miiasagei 
wliitdi  is  a  form  of  passive  exercise,  exerts  a  very  happy  influence 
ni>on  the  growtli  and  vitality  of  the  njuscular  tissue.  Thereffmt 
whenever  for  one  reason  or  another  a  segment  of  a  lim!)  in  immobi- 
lized we  find  a  diminution  In  volume  of  its  muscular  tissues.  This  is 
because  the  circulation  is  less  active  and  therefore  nutritive  material 
ia  brought  to  the  part  in  greatly  lessened  amount. 

We  have  next  to  mention  the  trophic  affections  secondary  to 
ihj»crasiiv.  In  this  group  of  dyscrasiio  I  include  all  acute  or  chr«>nic 
general  diseases  which  induce  alterations  of  a  nutritive  character  in 
the  muscular  tissue.  In  stiulying  the  various  forms  of  myoHitis*  we 
saw  that  the  infectious  febrile  diseases  often  induced  inilammation  of 
the  muscles*  But  myositis  is  not  the  only  affection  so  cjiuseil,  and 
we  even  more  frefiueiitly  see  atrophy  of  the  muscles.  Indeed  there 
is  nothing  more  common  than  to  oliserve  a  very  cnnsiderablt'  atn)phy_ 
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following  an  attack  of  typLoul  fever,  and  it  is  also  often  seen  after 
small-pox,  meoi^IeH,  dipLtJit^ria,  and  other  acute  diseases.  It  has 
been  observed  in  malaria,  and  is  of  common  i>ecurrence  in  tiiWreu- 
losis  and  cancer.  In  a  word,  whenever  for  one  reason  or  another 
assimilation  and  nutrition  are  defective  there  is  more  or  less  marked 
inanition,  and  the  muscular  tiBsne,  like  all  the  others,  suffers  and  un- 
dergoes atrophy  U)  a  greater  or  less  extent. 

Various  ji>(/wo/i/j  exert  a  Imneful  influence  on  the  muscles.  I  refer 
here  only  to  chemical  jHnsons  antl  do  not  include  in  this  category  the 
poisonous  products  of  bacteria— the  t<h\iiiH.  I  have  in  >iew  es^ie- 
cially  t^'o  importjint  stibstances,  lead  and  alcoliol.  Mercury  does  not 
in  geneivil  induce  atrophy  of  muscular  tissue. 

The  atrophy  of  lead  poisoning  affects  chiefly  the  i>aralyzed  mus- 
cleft,  which  are  ordinarily  the  extensors  of  the  Immls  and  tingere,  but 
atrophy  has  V)een  oliserved  alone  not  preceded  by  paralysis.  Cases 
have  l>een  seen  of  lead  atmphy  of  the  hands  which  presented  all  the 
api>earances  of  muscular  atrophy  of  the  Aran-Diudienne  tyi>e,  which 
will  l>e  referre<l  tc»  Wlow. 

In  chronic  alcoliolism  there  are  often  muscular  atrophies  affect* 
iug  chiefly  the  lower  extremities  and  sometimes  producing  deformi* 
ties  of  the  feet  These  trophic  troubles  cousecutve  to  alcoholic  poi- 
soning are,  it  must  be  said,  iinder  the  direct  iniluence  of  lesions  of 
the  i»eripheral  nerves  and  ought  perhaps  to  l>e  defi^»ril>ed  in  the  group 
of  atrophies  follow  ing  ner\*ous  diseases »  but  the  first  etiological  factor 
lieing  an  intoxication  it  seems  more  suitid>lo  to  group  tlipse  jimong 
the  toxic  atrophies. 

We  will  now  discuss  very  briefly  the  muscular  atrophies  con- 
secutive to  disat^rs  of  thf  itrrvftttH  syfitt^m,  but  will  not  enter  into 
any  details  of  symptomatology  or  pathological  anatomy,  an 
that  would  lend  us  into  n  description  of  all  the  ner%ous  diseases 
in  which  any  affection  of  the  muscles  occurs.  For  tliis  the  reader 
must  Vm  referred  to  the  later  volumes  of  this  series,  in  which 
theee  diseases  will  be  treate*!  of  at  length.  We  must  content  our- 
selves here  with  a  simple  ennmemtion  of  tlie  varirius  mahulies  of 
the  nervous  system  in  the  couine  of  which  muscular  atrophies  are 
observed. 

In  the  lii^t  rank  of  these  affeetioim  come  the  diseases  of  Uie  spinal 
cord.  Atro[)hy  of  the  muscular  tissue  is  not  rare  in  locomotor 
atiixiat  it  bekmgs  as  a  rule  to  an  advance*!  period  of  the  disease,  and 
not  infrequently  leads  to  a  characteristic  deformity  of  the  fc»ot  known 
as  taWtic  club-foot  In  the  upper  extremiti^  we  find  atrophies  of 
the  Arsn-Duchenne  type,  that  is » symmetrical  atrophies  l»eginniug  in 
the  alkhu  tor  bi^evis  of  the  tJmmb  niul  udvaui'irig  to  the  luinds  mu\ 
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upper  extremities.     In  Friedreich's  disease  there  is  sometiznea  aire- . 

pliy  affeeting  eertaiu  muscles  of  the  trunk  or  litnbs. 

But  the  fcyi>e  of  niuncular  atrophy  produced  by  medulhiry  le8ioiis ' 
is  certaiidy  that  repreaenfced  by  the  disease  known  since  the  descrip-j 
tion  of  Aran  aud  Duohenne  as  pro(fres»ive  mnscular  atrophy.  As 
have' just  seen,  thia  affection  always  begins  in  the  hands  and  iiivadesi 
HUoeeHsively  and  symmetrically  the  segments  of  the  upper  extremity  J 
passing  thence  to  the  muscles  of  the  trunk.  We  have  seen  in  tlifl 
section  on  primary  trophic  disturVwinces  of  the  muscles  thai  Dn-I 
chenne  at  first  confounded  this  myelopathic  atrophy  with  anoibttrJ 
form  not  accompanied  by  appreciable  nervous  lesions  which  we  haTQl 
called  progressive  myopathic  atrophy.  It  is  in  i^rogressire  mnHealar ' 
ati*ophy  that  one  observes  the  characteristic  deformitiee  of  the  baudj 
called  variouBly  claw-hand,  monkey -hand,   jualn  en  griffe^  mmn 

The  other  diseases  of  the  spinal  cord,  scleroses  and  intlammatic 
are  frequently  accompanied  by  muscular  atrophies. 

Tliere  are  cert^iio  forms  of  muscular  atrophy  consecutive  to  it 
eases  of  the  brain.     It  is  not  uucoinmou,  indeed*  to  observe  atrophy 
of  the  paralyzed  and  contractured  muscles  after  hemorrhnge  or  soft- 1 
ening  of  the  brain.     Descending  scleroses  affecting  directly  the  mii»* 
cles  may  follow  these  lesions. 

Finally  we  liave  the  entire  category  of  peripheral  neuri tides  which 
may  induce  a  diminution  of  volume  of  the  affpct^d  muscleii.     Th*' 
type  of  these  forms  of  periiiheral  neuritis  is  alcoholic  neuritis.     I. 
have  referred  to  this  in  speaking  of  muscular  atrophies  of  toxic  origtn. 

After  thi3  general  sketch  of  the  etiology  of  secondary  trophic  ' 
affections  of  the  muRcles,  we  may  rejiresent  the  subject  graphically 
in  the  following  iible : 


Secondary 
tropbk'ftffec- 
tiouB  of  the 
muscles  may 
be  cau^d  by 


1.  I  y  flam  ma  Hods. 

2.  lesions  of  Dc*i^hlKiring  pnrta. 

3.  Functiouul  iiierUa. 


4.  Dyst-rasite 


Poiscming 


Chronic d.«.»ses  \J^^^- 


Lesul 
Alcohol. 


Medullary 


Central 


6.  Nervous  LcsioDS 


Cerebral 


Locomotor       

c  11 1  a  r     atfOfih J. 
I      Bclenmis.     Tmiious 

j  HemoirhAfr^. 
\  Softening. 


[  PeHpberiil ,,. .Neuritia. 
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TVmMimejit, — There  are  two  points  to  lie  consiiiered  in  the  thera- 
peutic management  of  the  case  when  the  presence  of  these  muscular 
troubles  has  been  determined.  In  the  first  pkce  we  must  address  our 
eflforts  to  the  relief  of  the  primary  causal  affection,  and  secondly 
endeavor  to  bring  about  an  improvement  in  the  muscular  condition. 
We  must  therefore  determiue  the  cause  of  the  trouble,  and  if  possible 
remove  it.  For  example,  when  the  muscular  affection  is  consecutive 
to  a  lesion  of  the  brain  or  cord  we  may  suspect  the  presence  of  syphi- 
lis, and  may  administer,  occasionally  with  profit,  large  doses  of  iodide 
of  [*otas8ium  to  which  may  be  added  some  mercuiial  preparation. 
For  the  relief  of  the  atrophy  we  must  have  recourse  to  massage  and 
electricity  under  its  different  forms.  It  is  well  to  say  that  the  results 
of  this  treatment  wiU  often  be  far  from  brilliant,  especially  when  the 
troubles  are  consecutive  to  lesions  of  the  ner\  ous  system. 

We  have  now  concluded  the  study  of  diseases  of  the  muscles.  I 
have  been  very  cursory  in  the  discussion  of  the  secondary  trophic 
disturbances,  the  consideration  of  which  belongs  to  another  part  of 
medical  iiathology.  Nevertheless  I  should  have  preferred  to  develop 
at  somewhat  greater  length  this  as  well  as  some  other  divinions  of  my 
subject,  but  it  has  for  various  reasons  been  impossible  to  carry  out 
my  desire. 
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OBESITY. 


History. 

The  possibilitj  of  tlie  occiurenca  of  tbe  disease  known  ii«  oliesity 
or  c-orpulence,  and  wliich  is  due  to  errors  of  nutrition  such  a«  the  in- 
gestion of  unsuitable  or  exceBsive  amounts  of  fotxl,  Wiis  undoubtedly 
present  in  the  earliest  period  of  development  of  the  human  race,  at 
all  times  and  places. 

It  is  leiist  likely  to  have  occurred  among  those  nations  of  antiq- 
uity which  had  to  struggle  for  existence  with  their  crude  surround- 
ings and  whose  food  was  procured  by  hunting  and  fishing*  Besides, 
in  the  flesh  of  game  and  tish  they  possessed  a  diet  which  even  when 
consumed  in  large  riuantities  had  the  least  tendency  to  favor  the  de- 
position of  fat. 

The  conditions  changed  with  the  increase  of  cattle  raising  and  the 
invention  of  agricnltnre,  especially  with  the  discovery  of  the  grape  and 
tlie  production  of  wine  in  the  south*  and  the  prepiiration  of  mead  and 
beer  from  Ixirley  and  ho[>8  in  the  north.  These  furnished  opportuni- 
ties for  the  consumjition  of  fcKnl  and  drink  rich  in  fatrforming  sub- 
stances and  alcoliol,  which  by  their  pleasant  taste  and  intfjxicating 
effect  induced  the  ingestion  of  amounts  beyond  the  needs  of  the  body. 
Hence  we  find  in  early  timt*s  fiei-sonifications  of  indnlgence  and  its 
ooQsequeiices  in  mythological  figures,  in  the  well-nounshed  Bacchus 
and  the  pot-bellied  Hilenus  in  the  south  and  in  the  legendary  fat 
king  of  Flanders  in  the  north* 

With  the  progress  of  civilization  and  general  pnisjierity  among 
the  nations*  bringing  in  their  train  greater  ease  of  living  ami  love  of 
enjoyment,  esiKnnally  in  southem  countries  lK)rdering  on  the  Mediter- 
ranean, the  occurrence  of  obesity  with  all  its  evil  conseqaencea  beoaoMi 
more  and  more  common.  For  this  reason  the  state  took  charge  of 
the  nutrition  and  educiition  of  its  adolescents  among  thrjse  nations 
whose  exiatenoe  and  government,  whoee  cultural  development  rested 
upon  the  vigor  and  fighting  power  of  their  citizens,  and  upon  the 
highly  trained  sense  of  the  beauty  of  form,  like  the  old  Greeks  ami 
Romans.  The  laws  of  Lycurii^is  were  thorough  hygiWic  meaaures 
Vol.  it,  .-40 
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against  obesity,  laziness,  muscular  weatuess,  and  stupidit^^  amc 
the  Spartan  youth  and  the  people  in  general. 

The  closely  observing  physicians  of  anticinity  were  as  full v 
to  til©  e\il  results  of  obesity  as  were  the  statesmen.  Hippoeratea  waii 
acquainted  with  the  alight  power  of  resistance  of  the  corpulent  against 
febrile  diseases,  with  the  coincidence  of  obesity  and  sterility  in  wi>- 
nien,  with  the  shortness  of  life  and  the  occurrence  of  sudden  death  in 
fat  persons,  and  gave  strict  directions  for  the  prevention  of  the  dhi- 
6*1^8,  A  hard  couch »  severe  physical  labor  in  the  early  mominf^  be- 
fore breakfast,  vegetable  diet,  especially  the  ingestion  of  greens, 
hardening  of  the  body  in  the  open,  the  prohibition  of  warm  batbs 
and  of  the  use  of  wine  unless  largely  diluted  with  water,  were  among 
his  prescriptions. 

The  later  physicians  of  antiquity,  too,  Celsus  and  Galen,  f^Ye 
strict  directions  against  obesity,  which  the  latter  author  ascrilxHl  to 
the  prei)onderauce  of  phlegm,  one  of  the  cardinal  humors  of  Lis  Bya^ 
tern.  He  was  also  aware  of  the  dangera  to  life,  the  oecurrenc©  of 
sudden  death,  and  the  putrid  (asthenic)  character  of  the  pyrexiu  in  fe- 
brile diseases  in  such  patients.  The  directions  of  the  physicians  nf 
this  period  had  to  do  chiefly  with  the  somatic  relations  and  external 
influences— exercise  in  the  hot  sun,  the  use  of  baths,  esi>eciany  s<Ha 
baths  (Celsus),  vigonais  frictions  of  the  body  (Ccrbus  Aurelianim)* 
The  inflneuce  of  nutrition  was  but  little  midei>it<»od  in  antiquity*  and 
the  directions  in  this  respect  possess  merely  the  character  of  genenil 
restrictive  courses. 

In  the  Middle  Ages  up  to  recent  times  no  particular  progress  was 
made  in  the  knowledge  and  treatment  of  ol>esity.  Even  the  publi- 
cations from  the  seventeenth  and  eighteenth  centuries,  contfiininK 
chiefly  mere  descrii)tious  of  isolated  cases  of  excessive  coriiulence  and 
its  evils,  supply  nothing  new  regarding  the  iiathogenesis  of  the  dis- 
ease nor  do  they  augujent  the  therapeutic  resources  against  it. 
Mention  need  lie  made  only  of  the  attempt  of  surgeons  to  proceed 
against  obesity  by  operation  and  to  excise  the  monstrous  and 
c*unil>ersome  masses  of  fat.  Thus  a  German  prince,  desiring  to 
liecome  thin,  had  a  pljysician  from  npjDcr  Italy  remove  his  fal, 
but  unfortunatr-ly  he  died  from  the  o|>eration.  It  is  re[>orted  of 
Khotonet,  a  surgeon  of  Paris,  that  he  in  1718  excised  nine  ixmnds 
of  fat  from  the  abdomen  of  a  w^ell-known  person  and  tlius  relieve^l 
Ler<  While  during  the  seventtM-nth  century  but  few  physicians 
like  Panaroli,  Sebit/,  and  Wolf  published  papers  on  oljestiy, 
the  number  of  dissertations  and  treatises  which  have  since  a|>- 
peared  in  France,  England »  and  Sweden  has  increased  considc 
ahly ;  but  they  contain  nothing  new  in  the  pathology  of  the  dise 
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anil  change  or  add  but  little  with  reference  to  the  well-known  tbera- 
Ijeutic  resourcea. 

It  was  not  until  the  ninetf*enth  century,  as  a  result  of  the  laliora  of 
JuHtu.s  V.  Liebig  with  regard  to  tiie  forinntion  of  fat  in  the  animal 
body,  that  we  not  only  gained  a  wider  knowledge  of  the  origin  of 
sujierfluous  masses  of  fat  and  the  deiiosition  of  fat,  Imt  that  we  conld 
also  devise  ways  and  means  directed  against  the  cause  and  nature  of 
the  disease  for  the  prevention  or  restriction  of  its  grave  se<iuelH.  The 
dietf?tic  Banting  treatment  by  Dr.  Har\'ey  is  Imsed  precisely  upon  the 
liriuciphi'S  govern ing  nutrition,  esj^eidally  in  lessening  the  deposit 
of  fat  and  in  the  consumption  of  the  fat  in  the  body,  Banting*s 
letter  abtnrt  the  result  of  the  trt^atpient  and  his  falling  away  wjis  the 
cause  of  Harvey's  method  of  reducing  oljesity  bect>miiig  known  by 
the  name  of  the  patient,  and  of  its  extensive  use  both  in  England 
and  on  the  Continent.  Under  the  circumstances  it  was  ineviUible 
that  the  faults  inliorent  in  the  methcnl  should  manifest  themselves 
more  or  less  markedly  in  various  c^ses  and  stages  of  obesity  and 
should  thus  limit  its  further  application  by  unfavorable  results. 

Our  knowledge  of  the  formaticm  of  fat  and  of  nutrition  first  pointed 
out  by  Liebig  was  enlarged  in  later  years  by  the  aildition  of  some  facts 
not  fully  uudersttxHl  by  this  investigator,  namely*  the  origin  of  ani- 
mal fat  frtim  carlx)hydrates  and  a  more  complete  comprehension  of 
nutrition,  which  resulted  from  the  import^mt  labors  of  M.  v,  Pet- 
t**nkofer,  C.  v.  Voit,  J.  Munk,  HhuViotin,  Rjidziejewski,  and  others. 
Their  lalxirs  disclose  the  manifold  formation  of  fats  frt>m  nutritive 
materials^albumin,  fcits,  an<l  carl>ohydmtes— their  consumption  and 
deposition  in  excessive  fat  formation,  the  causes  of  this  process,  and 
the  influence  ot  fat  and  fat-forming  nniterials  upon  the  importfint 
presence  of  albumin  iu  the  b«3dy.  In  the  field  of  histology  the  in- 
vestigations regarding  the  i!n(M>rtanGe  and  development  of  ailipose 
tissue  and  the  formation  of  fat  have  not  yet  come  to  a  harmonitnis 
conclusion,  and  the  theories  of  Toldt,  Fleraming,  Vin^iow,  and  Uniia 
are  in  irreconcilable  cimtradiction.  In  the  field  of  pathology  the 
laboi^  of  Ley  den  regarding  scleri>sis  of  the  coronary  art*»ries  must  he 
spfX'ially  emi>hasized»  since  they  thR*w  light  on  the  grave  heart  trouble 
which  so  frequently  complicates  ol>esity.  The  same  author  also  more 
chvirly  ilefiueil  the  meaning  of  the  term  fatty  heart. 

By  the  widening  of  our  chemicophy Biological  knowledge  of  nu- 
trition the  treiitnient  has  l>eeii  phuHnl  on  a  firmer  basis  and  it  has  lieen 
mmle  possible  to  devise  comprehensive  scientific  methcKls,  The  Bant^ 
ing  method  suggested  by  Harvey  wiis  introduced  into  Germany  by 
Vogel  and  adapted  to  the  conrUtions  theiY*  prevailing.  SnVwte<juently 
Kiistein  devised  a  new  methiHl  which  tliffered  from  the  latter,  owing 
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to  a  misunderstanding  of  Voit's  labors,  in  not  advocating  a  8|)ecia] 
restriction  of  the  consumption  of  fat  as  opposed  to  tlie  cHrbohjdrates 
and  whk'li  plac*ed  the  supply  of  albumin  far  too  low.  Oertc'l's  mode 
of  ti^eatment  liad  reference  not  only  to  the  restrict  ion  of  fat  and  the 
maintenance  of  the  amount  of  albumin,  but  also  to  the  favorable  in- 
fluence of  the  diminution  of  water  in  the  l)ody  upon  the  reduction  of 
fat  and  upon  the  setiuels  of  the  disease,  while  it  aimed  to  prevent  JUid 
lessen  the  weakening  of  the  heart  muscle  and  the  circulatory  distur- 
bances de[iendent  upon  it.  The  same  author  has  moreover  e4^tal 
listed  sanatoria  in  various  hilly  and  mountainous  regions  of  Gc 
many,  Austria,  and  Switzerland,  where  methodical  and  strictly 
Buper%48ed  exereises  in  the  shape  of  walks  and  mountain  climbing 
can  l>e  performed  so  as  to  furnish  the  necessary  mechanical  labor 
and  insure  the  combustion  of  fat  w^hicb  is  its  object.  Quite  recently 
the  question  has  arisen  whether  a  reduction  of  fat  can  Ix?  effecteil  by 
a  dietetic-mechanical  treatment  without  the  loss  of  albumin;  this  haa 
l>een  answered  in  the  affirmative  by  v,  Noorden,  who  has  pointed 
out  the  ways  in  which  losses  of  albumin  may  arise  during  the 
treatment. 

Inasmuch  as  oliesity  and  corpidence  are  not  amenable  to  medici- 
nal treatment,  we  find  in  the  history  of  the  disease  no  remarks  bear- 
ing upon  the  subject*  The  effet't  of  drink-cures  l>y  watere  con* 
taining  sodium  sulphate^  (Marieubad,  Tarasp,  etc.)  can  thus  far  l>e 
said  to  rest  merely  up<:in  the  fact  that  they  remove  a  portion  of  the 
albuminous  and  fat-forming  8ul>stauces  consumed  in  the  food,  by 
which  the  nutrition  is  lessened.  These  springs,  therefore,  in  cases 
in  wliicli  they  are  indicated,  can  at  most  but  supplement  the  dietetic- 
mechanical  ti'eatmenL 

Finally  mention  should  lie  made  of  hydrotherapy,  which  endearan} 
to  utilize  the  heat^regulating  effect  of  cold  liathR  against  corpnlenc 
The  combustion  of  fat  necessary  to  increase  the  bodily  temperature,^ 
howf^ver,  is  so  slight  that  hydrotherapy  likewise  is  to  be  enumerated 
merely  as  an  adjunct  to  the  above-named  modes  of  treatment. 


Etiology. 

The  main  constituents  of  the  human  body  by  whose  deiK>sition 
and  transformation  it  is  built  u(>  and  maintained  are,  aside  frqjra  in- 
organic salts  and  ingredients  of  the  ash,  albumin,  fat,  and  water 

Of  these  thr*^  constituents  albumin  and  water  are  pi-esent  in  the 
normal  organism  in  a  proportionaf/e  quantity  which  does  not  vary 
mat*>rially ;  the  former  amounts  to  b5  or  IH  [>er  cent,  of  the  i^-eight  of 
the  body,  while  the  latter  varies  only  between  58*5  and  65.7  j^er  cent 
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(HoIeBcbott) ,  except  after  an  abundtiDt  ingestioti  of  fluid,  when  the 
blood  iintl  the  ti&sues  temporarily  cuutain  more  watar. 

The  fat  alone,  even  in  the  healthy  body,  exists  in  such  a  variable 
quantity  that  the  limits  are  wide  apart  and  can  only  aiiproximat^^ly 
be  determined  as  ran^ng  between  9  and  211  per  cent,  of  the  boily 
weight.  The  total  amount  in  general  in  aho  apt  to  lie  greater  in  wo- 
men than  in  men,  the  proportion  l:>eing  ah  Ki  t4>  13**5  per  c^mt.  Be- 
sides, within  the  limits  of  liealth  the  cjuantity  of  int  which  is  to  be 
considered  a.s  uornjal  varies  acording  to  tlie  lige,  eonstitution,  oc<.ni- 
pation,  family  tendency,  season,  climate,  and  racial  peculiarities. 

The  use  of  the  fat  in  the  l»ody  is  due  to  its  chemical  and  physical 
properties. 

The  fat,  l>eing  inclosed  in  vesicles  whose  membrane,  siiturated 
with  water^  can  bear  strong  pressure  without  allowing  the  oily  con- 
tents to  escape,  forms  in  its  physical  quality  a  thick  elastic  layer  on 
the  surface  of  the  Ixxly,  fills  uj*  interepaces  and  depressions  between 
organs,  bones,  ligaments  and  muscles,  protects  against  blows  and 
other  mechanical  injuries,  and  conti'ibutes  to  the  physical  l»eHUty  of 
the  Inxly.  Being  a  bad  conductor  of  heat  it  furthermore  pixitects  tlie 
tissues  which  it  covers  and  envelofm  against  refrigeration ;  this  ap- 
plies not  only  to  the  panniculus  adiposus  with  reference  to  the  sur- 
fai'e  of  tlie  iMwly,  but  alno  to  tlie  fatty  omentum  with  reganl  to  the 
intestine  which  is  so  sensitive  to  changes  of  temperature.  Lean  |ier- 
sons  and  ohl  i^eople  whose  fat  is  partly  <*c>nsttmed  »ire  therefoi-e  more 
Bensitive  to  a  fall  of  tlie  external  t*»miierature  than  others  who  are 
shielded  liy  an  ample  layer  of  adi|H>se  tissue. 

In  a  chemicivphysiohigieal  rehition  fat  senes  in  the  animal  econ- 
omy by  its  ct>nd»ustion  ft*r  the  juoduction.of  fori^e  and  heat  and  thus 
prevents  waste  of  alimmin  in  metaliolism.  These  qualities  impart  to 
fat  a  ccuisiderable  influence  on  general  nutrition  and  the  ph\  sinlogicid 
functions,  and  we  shall  have  to  study  them  carefully  with  inference 
to  excessive  formation  and  accumulation  of  fat,  as  wiA)  as  to  the  at- 
tempt to  reduce  the  amount  of  this  substance  in  the  body. 

The  fat  in  the  bcxly  is  form***!  liy  cellular  elements  from  the  lipo- 
genons  mat**riab  fat  and  carlx>hydrate8»  which  rcjiches  tlie  blood  by 
way  of  nutrititm  and  is  supplied  to  them,  Dec>om position  products 
of  albumin  can  likewise  l>e  cluinged  into  fat.  The  fat  c<41  pvr  ne  is 
capable  of  considemble  metabolism.  The  fat  formed  in  the  fat  cella 
may  sooner  or  later  be  again  decomjiosed^  whereby  dilTusible  sub- 
'  stances  develop  which  pass  through  the  t^ells  aiul  ar*^  abs<»rl)ed  by  the 
blood.  WTien  tlie  state  of  nutrition  is  gcKxl  tliis  i>roct^ss  probably 
takes  place  consttintly,  so  that  the  same  fat  does  not  remain  for  yeai« 
in  tik»  cells,  but  is  ever  deeonqjoseil  and  re-formed. 


The  &il  which  hafi  become  snji^rflQCHiii  is  inckHied  in  the  hndj  ml 
the  poiiitii  of  iIh  foimaticiii  in  the  fat  cdls;  tbes^^  hetng  faaleoed  t«> 
getiier  br  connectiTe  tiasof",  tepreieBl  the  adipom  taasiie,  Bee^rding 
the  origin  of  the  adipoee  tissue  two  different  theories  hare  be<eii 
TftDced  bir  hidtologtsts. 

According  to  Toldt  adipcme  tissue  (X^urs  in  the  IkxIv  iire(tinii«xl  h9 
m  normal  tiasoe  fdnnatiou;  it  d^x^  not  exist  everywhere,  but  is  hick- 
ii^  in  the  eyeUds,  aitricle«^  serolom,  penis,  elitoris,  nymphje*  ah^a  in 
the  mndeiilar  connectire  tisane  of  the  intestine,  etr.  At  the^i^  points, 
even  under  the  moeit  £avorable  oonditioiiB  for  fat  format ion«  no  a;>- 
preciable  deposition  of  fat  oceom.  At  other  points,  however,  both 
on  the  ^orface  and  in  the  interior,  there  are  thick  byem  of  thia  tiasiie 
in  w  hicb  according  to  eircum^taneei}  large  qnantitiee  of  fat  ai^  act;Q* 
mnUUecL  These  points  are,  on  the  external  f lartiii  of  the  bodj^  the 
.  malar  rei^im  «>f  the  face,  the  pannicalns  adiiKK^us  of  the  breast,  thi^  an- 
terior alKlominnl  wall,  the  pul>ie  region,  the  sale  of  the  foot*  the 
iachial  enahioa,  the  lower  and  upper  extremities.  In  the  thoracic 
ian«1  nUlcmiinal  eavitieii  fatty  tissne  exists  in  the  tnediastinnii],  the 
ei>]car<lium,  the  surface  of  the  heart,  the  mesentery,  the  greater  dtiien- 
turn,  in  the  appendices  epiploic^,  the  adipoee  capsule  of  the  kidneys^ 
and  finally  also  in  the  intermuscular  tissue  of  the  Tolontatj  muscles 
and  thi*  v<*llow  Inme  marrow. 

Alii  pose  tissue,  according  to  Toldt,  must  not  be  chissed  with  tho 
connf*ctive  tissue  either  by  its  histological  structure  or  by  it«  func- 
tions. Its  embryological  tlevelopment,  too,  does  not  proceed  from 
the  eoDnfH!tive  tissue  but  from  definite  germ  layers,  and  in  its  farther 
growth  is  (connected  witli  the  [treforme<l  adipose  tissue. 

According  to  a  widely  differing  assumption  I >y  Virchow  and  Flem* 
ming«  there  is  no  s|>ecial  difference  between  adipose  and  loose  connec^ 
tive  tissue,  nnd  the  fat  cells  ai*e  said  ^7  l>e  identical  with  the  fixed 
connective-tissue  cells.  The  connective*t issue  cells  and  other  cells 
may  change  into  fat  cells  by  the  absorption  of  fiit  if  they  are  favorably 
situate<l  in  relation  to  the  blood  current  so  as  to  take  uj»  the  lif 
nous  materinl  transutliiig  more  or  less  freely  from  the  blood  after  \ 
ingestion  of  food.  The  transudation  from  the  vessel  wall  occurs  in 
gw*ater  amount  wherever  there  is  a  considerable  retardation  of 
,  circulatiou  by  reason  of  a  eircumscriWd  dilatation  of  smaller  %'esfM»l 

According  to  both  theories,  iutimate  relations  exist  between  adi* 
pose  tissue  and  the  vascular  appinratus*  and  a  deposit  of  fat  OiHfuni 
only  where  there  is  a  rich  vascularization  and  retiirdation  of  the  blood 
current^  while  tissues  containing  few  vessels  do  not  liecome  fille<l  mth 
fat.  The  amount  of  the  deposition  of  fst.  however,  rests  witr  '  u 
Cvonditions  which  vary  with  the  individual  and  the  time,     V\ 
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assumiition  of  a  specific  adipose  tissue  (Toldk),  copious  DutritioD, 
slight  tiopho-plastie  activity  of  the  tinsues,  ajul  deficiency  of  oxygen 
of  the  blood  do  not  wufiic©  for  the  accumulation  of  fat  iu  the  body ; 
but  the  secretory  energy  of  the  adipose  tissue,  its  <juantity»  and  ita 
power  of  prrdiferation  enter  largely  into  the  consideration  and  there- 
fore will  differ  in  amount  in  various  iudiWduals  and  at  different 
timoH,  The  amount  of  the  accumulatiou  of  fat  therefore  may  show 
extensive  variations  under  otherwise  ecjual  conditions  in  a  concrete 
case. 

If  we  do  not  consider  the  adipose  tissue  as  a  special  tissue  forma- 
tion, then  the  amount  of  the  deposition  of  fat  is  based  upon  the  vaso- 
iQotiir  innervHtinu  and  the  irritjibility  of  the  vessel  wall  deiiendent 
upon  the  more  frei|ueut  or  rarer  occurrence  of  a  k»cal  vascular  dila- 
tation in  the  loose  connective  tissue,  ami  is  influenced  moreover  hy  the 
number  of  cells  in  the  adventitia  and  thc4K>wer  of  [nolife ration  of  its 
cplliilnr  elements,  which  may  show  more />r  less  individual  variations. 
On  the  other  hand,  Toldt  and  his  followers  do  not  doubt  that  the  con- 
ncctive-tisHue  cells  produce  fat  under  certain  circumsbiuces  and  aocn- 
mulatc  it  in  their  int^erior  iu  larger  or  smaller  drops.  In  advancing 
oliesity,  acconling  to  Toldt  the  preformed  adipose  tissue  from  defi- 
nite germ  layers  will  increase  in  extent  and  thickness,  and  at  the  same 
time  more  and  more  connective-tissue  cells  are  changed  int<i  fat  cells; 
while  according  to  Flemming  the  deposition  of  fat  takes  placa  in  the 
connective-tissue  cells. 

Kecently  Unna  has  advanc^l  another  theory  of  the  formation  of 
fat  anil  the  adipose  tissue. 

Unna  assumes  three  sites  for  the  formatinn  (»i  fat.  the  first  of 
which  is  said  to  be  iti  the  skin,  the  second  in  the  muscles,  and  tlie 
tiiinl  in  the  intestine.  In  the  skin  the  fat  is  prcxluced  mainly  by  the 
activity  of  the  convoluted  glands.  The  kidney  fat  he  intcri)rets  aa 
muscle  fat,  the  fatty  lymph  current  being  filtere<l  through  thn  veins  of 
the  ciipsule  of  tlie  kidney.  The  source  of  the  intestinal  fat  is  said 
to  be  situated  in  the  mei^entery  where  the  fat  is  formiHi  by  the  co- 
operation of  certain  bkwxl  corpuscle^?.  Basing  his  argument  on  these 
results  of  his  investigations,  Unna  has  attempted  to  explain  why  one 
and  the  same  metliod  of  forced  nutrition  and  of  fat-reduction  cannot 
have  the  same  effect  on  all  the  deposits  of  fat 

How  far  the  facts  will  liear  out  Unna*8  view's,  which  would  bo 
likely  to  advance  materially  our  knowMge  of  tlie  pi'^  rsig  and 

tlie  course  of  olH^Hity,  must  be  settle^l  by  future  inves;  s. 

Hence  the  pathogenesis  of  obesity  m  by  no  means  as  yet  fulljr 
elucidated  by  the  histological  and  physiological  examinations  ties  ring 
upon  it*     The  frequent  e^irly  develojiment,  the  course,  the  rapitl  or 


tedious  inroIiittoD  of  ooTpnlenoe,  aflpedmHv  by  ihemi^titic 
proucut  abeoiotelT  unexplained  pheongjepa  olnenped  sot  oniy  in 
f^oDtcaaes  bat  abo  at  different  tiiBes  m  m  eoficrBte  cMe.  Most  in* 
oomplete,  boverer,  k  our  knowledge  of  the  varioss  fbdcuB  vbicb  in- 
dooe  obesitj,  if  we  eikdearor  to  triK^  its  edolog3r  ud  patticidarly  to 
aivwer  the  cfiieelioii  about  tbe  dispoatliosi  to  an  extensiTe  aeciimi 
tion  of  hki  or  to  obesity. 

Tbe  decision  wbetber  the  fat  accumolaied  in  tbe  body  bae  ; 
exceeded  tbe  normal  limits  wb&tber  it  bag  led  lo  corpolenee,  obeail; 
dipomaiosb  anirersalijs,  adipoeitaa^  obeeitas,  poUsarcia,  eonmlaiitia 
mofboea),  and  ootrois  aa  a  pathcdogical  i^enomenon  or  a  dinfamo  md 
ffOteriBt  will  depend  upon  tbe  following  two  criteria : 

1.  Wbetber  tbe  external  proportional  somatic  relations  and  tiia 
qrinmelrj  of  tbe  limbe  are  diatmbed  br  an  nnequal  tnciBaae  of  vol* 
wme  in  conseqUfence  of  exoessiye  depoaition  of  fat;  and 

2*  Wbetber  a  limitation  of  the  functional  actifitr  of  the  various 
organs,  especially  of  tbe  circulatory  and  respiratory  cogans,  ia 
caused  hy  an  exoe88iTe  accumulation  of  fat. 

According  to  this  limitation  of  the  conception  of  increaaed  fiat  for- 
mation and  deposition,  therefore,  the  abnormal  dev  tt  of  fat 
Huch  as  occurs  in  fatty  degeneration  of  the  tisRue  l,_*,.„u  aad  in 
prooeseeB  leading  to  atrophy,  is  completely  excluded  and  relegated  lo 
another  chapter  in  pathology. 
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The  causes  which  lead  to  an  abnormal  formation  and  accumulation 
of  fat  in  the  body,  to  corjiulence  and  obesity,  are  always  to  be  traced 
ultimately  to  the  fact  that  the  fat-forming  substances  ingested  witb 
the  footi  find  their  physiological  utilization  for  tbe  functions  of  tbe 
IhxIv  only  to  a  slight  extent  and  therefore  are  depositetl  as  fat  in 
larger  amounts  in  the  above-mentioiied  reservoirs.  The  fat-furming 
substances  in  the  food  may  either  be  within  the  limits  necessary  for 
the  nutrition  of  the  body »  and  hence  relations  and  conditions  may  ob- 
tain in  which  pven  with  normal  nutrition  there  is  economy  and 
iocreased  fat-formation;  or  else  these  substances  are  iugetsted 
in  such  quantitit^s  that  it  is  altogether  impos^iVile  for  them  to  be 
osed  up  in  phyBiolo^cal  ])roces8es  for  the  development  of  for 
and  heat,  and  hence,  ha^ng  bix^ome  supei^uous,  they  are  i 
into  fat  and  stored  in  tbe  reser%'oirs«  Tn  accordance  with  these  facts' 
we  shall  have  to  keep  separate  in  the  etiology  a  number  nf  Af  i^cial 
canaal  factors. 


aEMBRAL  TENDENCY  AND  HEBEDrrAKY  DlSPOglTION. 


1.  Geticml  Tendeucy  attd  Hereditaty  DitpoeiHmu 

Experience  teaches  that  oot  aU  men  under  equal  conditions  accu- 
mulate fat,  bat  that  many  pernona  may  be  safely  as  immoderate  in 
enting  and  as  inactive  as  others  in  whom  within  a  brief  p«Tiod  an 
nmi*Ie  accumulation  of  fat  in  the  Ixxly  becomes  perceptible  and  in 
whose  families  a  pronounced  tendency  to  an  abnormal  fat  formation 
and  deposition  has  l)een  hereditary  through  many  generations. 
Thus  we  find  in  the  literature  so  large  a  number  of  caflas  recorded, 
and  every  practitioner  has  observed  so  many  similar  instances,  that 
the  hereditary  dirtpt^ition  to  corjiuleuce  is  establinhed  tm  an  undis* 
puted  iiivt  Stiitistics  r>ermit  the  assumption  that  among  the  corpu* 
lent  patients  coming  under  observation  at  least  fifty  i>er  cent  have  an 
hereditary  tendency  to  this  disturbance  of  nutrition. 

The  hereditary  disposition  usually  manifi^sts  itself  in  early  life 
by  an  abnormally  great  development  of  fat,  either  in  all  the  chil- 
di*oii  m-  only  in  a  certain  larger  or  smaller  number;  but  on  the  other 
hand  it  may  not  api^^r  until  a  more  advanced  age,  es|»ecially 
under  favorable  nutritive  conditions,  either  in  all  or  in  only  a  few 
members  of  the  family »  or  in  women  after  the  fii-st  jm^gnancy.  Fur- 
ther more»  the  hereditary  tendency  in  general  is  said  to  be  more  fre- 
c^uent  in  women  than  in  men.  As  in  other  hereilitary  taints,  that 
leading  to  thf^  hyperplasia  nf  fat  may  ski|)  one  or  more  generations 
and  pass  from  the  father  t^i  the  gnmdchild.  But  the  sbitement  that 
the  heredity  is  more  i»rr>nounced  in  the  same  sex,  passing  from  the 
father  to  the  sou  and  from  the  mother  to  the  tlnnghter»  has  n<»t  lieen 
generally  confirmetl  iKisch).  I  myself  have  likewise  Uius  far  failed 
to  find  any  confirmatory  evidence- 
To  cite  a  few  instances  from  the  literature  of  ol)e8ity  in  early  life: 
Barkhauseu  reports  the  cane  of  a  Ixjy  aged  fifteen  months  weighing 
35  |>oundB;  HeyfeUler,  that  of  a  girl  aged  three  and  a  half  yeJirs 
weighiug  491  pounds ;  Kiistner,  that  of  a  girl  aged  four  years  weighing 
H2  pounds;  Benzenberg,  that  of  a  girl  aged  four  years  weighing  137 
pounds;  Weinberger,  that  of  a  1x>y  aged  five  years  weighing  189 
pounds;  Don»  that  of  a  Hindoo  aged  ten  years  weighing  2f»<i  pounds. 
In  more  recent  times  Wolf  has  descrilied  a  new-l»orn  child  weighing 
over  18  pounds.  Kisch  obser\*ed  a  girl  of  six  weighing  110  pounds; 
one  of  eleven,  1**2  i  *  one  of  sixU*en,  312  ix^ninds.  I  mvMelf  have 
obaerved  several  i  in  which  all  the  children,  numberiug  two, 

three,  and  five  reef>ectiTely,  showe<l  an  enonnous  development  of  fat; 
in  one  ciiae  a  girl  nf  spvmi  u  '  '^T  uids.  It  wouhl  not  be 
difficult  to  swell  these  figun-^  i^es  from  the  literatttre. 
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It  ia  as  jet  impossible  to  give  a  satisfactory  explanattoii  of  tlie 
causes  upon  which  the  hereditary  tendency  to  an  abnormal  acennm^ 
latioo  of  fat  in  the  body  may  be  based.  Many  attempts  have  been 
made  in  thi«  direction. 

1.  We  might  try  to  ascribe  the  cause  to  a  eoDgenital  diffen^iRv 
with  reference  to  the  quantity,  functional  and  pr<:*liferatire  power  of  a 
prefoniied  fatty  tiBHue  existing  aa  an  indei)endent  oigati,  or  of  ih^ 
fat-bearing  connective  tissue  with  its  tuscnlar  apparatus.  TIi©  tuH 
sumption  is  not  without  some  supporting  facts,  since  the  qtiestiou  an 
to  the  histologicul  character  of  the  adipose  tissue  has  not  been  finally 
decided,  as  there  are  different  views  concerning  the  formation  aikl 
deposition  of  fat.  A  priori^  there! ore,  the  idea  cannot  l»e  rtf*je<:ted 
that  the  hereditary  tendency  may  possibly  have  an  histoh3gical  fomi- 
dation  and  that  the  inherited  quality  of  the  preformed  adipose  tiasae 
may  become  the  predisposing  cause  of  obesity. 

2.  We  might  also  assume  a  congenital  difference  in  the  tropho- 
plastic  energy  of  the  tissues  of  the  body  by  which  the  amount  of  de- 
jHJsit  of  albumin  may  be  determined.  Pei-sons  whose  album in-bear- 
ing  tissue,  esi>ecially  miLscular  and  glandular  tissue,  exhibits  a  stroof; 
power  of  growth,  in  order  to  satisfy  this  cellular  vital  requirement 
need  a  larger  amount  of  nutriment  and  therefore  are  Ioks  liable  to  lie- 
come  obese  than  others  whose  hereditary  constitution  lai^ks 
energy  of  growth  and  nutrition. 

3.  An  hereditary  di  fir  re  nee  has  been  assumed  with  reference  to  the 
hypoplasia  of  the  red  IjIimhI  eorpiLscIes  and  slow  regeneration  of  the* 
bloml  and  its  hsemoglobin  contents,  but  no  proof  of  this  diiTerBnre 
has  l)een  furnished  in  disimted  cases. 

Cohnheim  ascril>ei^  tlie  disfK>sition  to  accumulate  fat  under  condi- 
tions which  are  normaUy  without  such  effet*t  to  a  faulty  activify  of 
the  cells,  that  is,  U)  a  slighter  energy  of  the  oxidizing  processes  in  the 
tissue  cells,  in  which  it  is  said  the  oxygen  is  coiidjin«*d  with  the  fat 
supplied  to  them  or  occurring  as  a  decomposition  product, 
other  hand,  he  leaves  it  an  open  question  whether  the  hau 
contents*  of  the  blotxl  corpuscles  are  not  too  low,  whereby  th' 
ing  processes  are  restricted. 

Nut  only  in  men  but  also  in  animals  luis  au  here<1;  '^positi* 

to  fat  hyperplasia  l^een  demonstrated.     Rolnff^s  iuN-  lus  slii 

that  there  are  certain  breeds  of  swine  which  are  particularly  suitab] 
for  rattening.     Tliis  racial  peculiarity  is  the  result  of  a  special  nrnd^ 
of  breeding  which  recpiires  nf)t  alone  an  appro] iriate  selet*tion  of  the 
brood  anim/ds  but  ako  unifonn  and  methoilical  feeding,  rest,  and 
tening  nutriment.     T\l)en  the  procedure  is  continued  through 
^  generations  we  may  observe  the  interesting  fact  that  the  protlocti 
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of  fat  acquireji  (juite  an  extraonliiiary  energy,  fat  in  excess  at^umn- 
latioK  evt?n  in  tlie  miiscJes  and  tlie  calk  of  glandular  organs,  thereby 
lowering  their  functiuus, 

FinuUy  the  fact  deserves  special  attention  that  the  adipose  tissue 
roActJH  diffei'ently  to  reducing  infliieneea,  in  cases  in  which  its  hyiwr* 
plasia  is  due  to  an  hereditary  dinjiosition,  or  has  been  produced  by 
abundant  nutrition  or  forced  feeding*  In  the  hitter  class  it  is  usu- 
ally  possible  in  a  short  time  to  make  tlie  excessive  fat  accumulated  in 
the  Innly  undergo  combuation  liy  dietetic  niea^^nres,  etc. ;  while  in  the 
former  class  this  reduction  is  far  more  difficult,  so  that  the  result  is 
always  but  tem]>omry  in  imtients  who  are  unable  to  carry  nut  a  suit- 
able niride  nf  life  for  a  term  of  years  and  in  whom  the  prognosis  in 
general  is  more  iinfavomblo.  Tlie  varying  beliavior  of  fat  hyper- 
plasia in  hereditary  disposition  and  in  acquired  corpulence  requires 
fnr  its  phici(hdit)Li  a  mon>  thorough  study. 

The  hereditary  factor  is  most  closely  rehited  to  the 


2.  Ankujomsiic  Nntritwe  Anomalies, 

Virchow  first  called  attention  to  certain  abnormal  nutritive  pro- 
cesses in  adii»ose  tissue,  wliich  presuppose  a  natuml  disi>osition  to 
general  hyperplasia  of  the  fatty  tissue  or  are  prone  to  prtxluce  a  [lartial 
form,  even  when  the  consumption  of  fnt-forming  snlietanees  in  tli« 
foml  does  not  exceed  the  normal.  These  nutritive  anomalies  have 
not  yet  found  a  satisfact(iry  ex[)lanatioiK 

The  cases  to  be  first  enumerated  here  are  rare  and  should  l)e 
kept  apart  from  the  onlinary  cases  of  |>olysan*ia  because  of  their  i^atlio- 
logical  iHH'uliarities  and  defecis.  The  ol»c^ity  l)eginning  at  birth  and 
increasing  during  childhood  is  termed  by  Chambers  a  kind  of  mal- 
fonnntion  in  which  the  |witif»nts  nsnally  suffer  from  some  otln'r  phy- 
sical deformity,  or  from  a  lack  of  intelligence,  or  from  some  greater 
defects  of  cerebral  development*  An  act^umulation  of  fat  which  is 
often  very  great  is  foun*l  in  acephalous  monsters  and  was  first  oliserved 
and  tlesrribed  by  Lfi!>st-cin;  it  occurs  likewise  in  cretinous  dwarfs, 
and  Virchow  has  classed  the  obesity  of  the  acephali  with  the  latter. 
Treatnif^nt  n(  course  is  hoiieli*tss. 

Antagonistic  nutritive  n^lationA  exist  moreover  between  obesity 
and  the  functional  activity  of  the  sexual  organs  and  tlie  nutritive  re- 
lations ilependent  upon  it,  or  W'tween  the  alisence  of  this  activity  and 
i\u>  loss  <ir  disease  of  the  sexual  organs.  In  men  whf>se  sexual  ac- 
tivity ceases  early  or  who  have  become  impotent  from  any  cause,  or 
have  undergone  r  n,  we  often  observe  a  rapid  increiise  of  fat 

formation.     In  1 1 1  way  fattening  is  effected  more  easily  and 
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exteneiYely  in  castrated  animals — capons,  oxen,  and  sheep.  Not 
rarely,  too,  tli©  adipose  tissue  of  women  is  augmented  considerably 
when  mensti-uation  ceaseH,  HometimeB  also  after  the  normal  puerpe- 
rium  and " prolonged  lactation;  in  such  cases,  however,  the  conset 
ration  of  nutritive  material  must  be  taken  into  consideration . 
like  manner  women  witli  iuHufticieiit  exercise  of  the  sexual  function  o? 
}oung  widows  who  live  virtu*niB  ami  care-free  lives  frequently  became 
obese.  According  to  a  comiiilatiou  by  Tilt  (Krieger),  of  282  women 
whose  menstruation  had  (*eased  for  live  yearH  121  had  become  obese, 
71  had  retained  their  nurmal  figure »  aud  iH)  had  l>ecome  thinner. 
Moreover  in  women  who  are  sterile  in  eonseciuence  of  uterine  or  ovarian 
disease  an  increase  of  adipose  tissue  li^is  been  observed.  Thei^  can 
also  be  no  doubt  that  among  religious  celibates,  some  of  whom  live 
immured  in  monasteries  (monks,  nuns),  the  plentiful  ingestion  of  fat- 
forming  substiincos  in  their  diet,  especially  during  I^ent,  with  their 
quiet  life  free  from  care  and  subject  to  few^  exertions,  must  contribute 
largely  to  the  development  of  ol>e8ity. 

A  similar  nutritive  contrast  would,  accor<ling  to  Kisch,  also  ex- 
plain the  excessive  cori>ulence  of  scrofulous  children  and  the  occur- 
rence of  lipomatosis  after  recovery  from  secondary  syphilis. 

Another  disposition  tf>  increased  formation  of  fat  is  furnished  i 


I 
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3.   Tlie  hifinence  of  Age. 

It  is  known  that  the  normal  fat  formation  in  man  is  influenced  by 
the  age,  in  connection  with  which  the  mode  of  nutrition,  rest,  and 
slight  muscular  activity  are  of  decisive  imfvortance.  The  pathologi- 
cally increased  fat  formation  likewise  deiiends  materially  ui>on  thf» 
age  and  the  conditions  of  life  appropriate  to  it. 

In  infancy  the  fat  prmluction  is  naaintained  in  especial  manner 
by  the  milk  diet  as  well  as  by  the  absence  of  great  muscular  ao- 
tivity,  which  favors  the  formation  of  fat;  and  nurslings  who  are  arti- 
ficially fed  with  farinaceous  sulistances  exhibit  not  rarely  quite  an 
extraordinary  increase  of  adipose  tissue.  In  adolescence,  in  wliich 
much  nutritive  material  is  used  for  building  up  the  organism,  and 
in  advanced  age  which  j>resent«  a  continual  consumption  and  rel- 
rngi-ade  metabolism  in  all  the  tissues^  there  is  generally  a  lack  of 
all  the  conditions  which  permit  of  an  abnormal  accumalation  of  fat 
in  the  lx»dy. 

The  periods  tliat  are  most  favorable  for  the  development  of  eof-_ 
pulence  and  oliesity  are  in  men  atlvanced  midille  age  between  the 
eth  and  fiftietli  years,  and  in  women  the  climacteric  toward  the  eii 
of  the  fourth  decade  of  life,  in  which  the  ingestion  of  food  and  conaunip- 
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tion  of  material  are  must  freijuentlv  in  a  relation  fiivorable  to  tbe 
iitiiizatinn  and  aecumulatiou  of  fat.  Thus  stiitidtics  prove  that  the 
greatest  development  of  fat  in  the  male  sex  m^cui-s  in  the  i^erio^l  l»e- 
tw©en  forty  and  fifty  years,  and  that  the  leimt  pri>duction  of  fat  occurs 
between  fifteen  and  twenty  years.  In  the  female  sex,  however,  the 
development  of  fat  about  the  time  of  puberty*  between  fifteen  and 
twenty  >  ears  of  age,  is  far  greater  than  in  the  male  sex.  Further- 
more the  amount  of  fat  development  is  nearly  uniform  in  women 
during  the  decade  between  thirty  and  forty,  and  next  U:*  thiM  during 
that  between  forty  and  fifty  years,  where  the  occurrence  of  j)ul>erty, 
the  puerperium,  and  the  climacteric  favor  the  accumulation  of  fat 
(Kisch). 

The  age  at  which  the  congenital  disix)sition  to  fat  hyperplasia 
manifests  itself  has  lieen  already  mentioned  above.  In  general,  opin- 
ions vary  greatly.  Many  obser\*ers  agree  that  in  such  cases  an  ab- 
normal development  and  accumulation  of  fat  occur  even  in  earliest 
infancy.  The  obesity  of  such  children,  according  to  Meckel,  presents 
the  character  of  mf)rbid  and  premature  development.  As  a  rule, 
however,  the  early  fat  hyperphiiiia  undergoes  a  diminution.  The  fat 
formation  returns  to  the  normal  and  increasif^s  again  in  later  years, 
either  after  pulierty  or  at  the  time  of  greatest  vigor,  but  mo«t  fre- 
quently in  advanceil  age. 

With  the  age  of  the  individual,  too,  the  location  changes  in  which 
the  excess  of  fat  is  deposited.  This  remarkabh*  prcxniss  seems  to 
stand  in  a  caudal  relation  to  growth.  In  embryos  and  the  new-born 
the  subcutaneous  cellular  tissue,  the  omentum,  and  the  mesentery  re- 
main free  from  fat  even  when  the  deposit  is  great  in  other  places. 
As  long  as  the  growth  in  height  continues,  but  little  fat  is  found  in 
the  internal  organs,  while  during  middle  age  large  iiuantitiea  are  ao- 
cumulat4>d  in  the  omentum,  mesentery,  pericardium,  mediaatinnm, 
etc.  In  old  age,  on  the  other  hand,  the  fat  jicrsists  for  a  long  time  in 
the  internal  organs  after  that  in  the  su1x*utaneoua  cellular  tissue  has 
largely  disap^teared. 


4,  Sex,   PhyHuAoijiad  CtmMiUttion^  and  Trmprmmenf, 

Sex.—Hyen  under  physiological  conditions  th©  female  body,  in 
the  roundness  of  its  parts  and  the  softness  of  ita  outUnea,  ia  richer 
in  fat  than  the  male  figure,  which  is  more  muscular  and  has  a  more 
angular  contour. 

The  cause  of  this  phenomenon  lies  in  the  greater  devehi[iment.of 
tlio  adi{>ose  tissue,  which  in  women  is  natundly  mon»  extensive  than 
in  men;  while  the  blootl,  bc»ing  poorer  in  luvm«jglobin,  in  Uhh  f;ivor- 
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able  to  the  oxidation  of  the  fat-forming  8u1>stances  in  the  food^  ao  that 
their  transformation  into  fat  tiuil  deposition  in  the  adipose  tissue  can 
occur  to  a  greater  extent.  As  these  diflferejices  bet^  een  the  two  s«?x€ 
can  be  observed  even  in  infantile  life,  thev  must  of  course  l>ecoi] 
more  pronounced  in  later  years  during  which  nutrition  and  Uabils 
favor  the  formation  of  fat  fur  more  in  women  than  in  men,  esjiecialh 
in  those  cases  in  which  the  deveIoi>ment  and  deposition  of  fut  app4>a 
as  a  morbid  phenomenon. 

We  shall  have  more  to  say  hereafter  about  the  differences  in  fa 
formation,  and  the  forms  of  obesity  dependent  upon  them ;  these 
women  are  nut  so  much  caused  hy  excesses  in  eating  and  tli'inkiug^ 
for  which  reason  women  are  less  liable  to  be  lampooned  and    mta 
sjKjrt  of  than  men. 

Phi/siohfjical  ConsiifuHon , — The  conditions  known  as  constitution 
and  temijerament  have,  as  the  facts  jjrove,  no  inconsiderable  iuiluencM^ 
upon  the  formation  of  fat.  The  constitutional  tendency  and  the  tj>in- 
perament  may  Ine  of  hei^editary  origin  and  constitute  influential  fnctorH 
in  the  hereditary  disiJosition.  In  the  constitution  it  is  niainh'  the  re- 
laxed or  torpid  type  which  is  characterized  even  under  normal  eondi- 
tions  hy  weakness  of  the  organic  regenerative  power  and  the  sligl 
capability  of  transforming  the  circulating  albumin  into  organ  alba^ 
min.  One  of  the  chief  causes  which  produce  these  conditions  lies  in 
the  hypoplastic  ameniia,  in  thp  slight  haemoglobin  contents  of  the 
blood,  in  the  decreased  absorption  of  oxygen,  and  in  the  lesseaing  of 
the  oxidation  processes  in  the  body. 

Since  under  such  conditions  there  is  nf>t  only  an  amfJo  formation 
of  fat  from  thf^  circulating  albumin,  but  also  a  slight  combustion  of 
the  fat-forming  substjinces,  especially  carlmhydrates  which  the*ie  io* 
dividunis  consume  in  large  amounts,  the  Ixjdy  contains  an  excess  of 
material  for  the  formation  and  deposition  of  fat. 

Tfmperameid, — The  slight  energy  of  the  psychic  functions,  of 
the  irapukes  and  passions,  and  the  trifling  changes  in  the  emolium> 
wliich  constitutt^  the  nature  of  the  phlegmatic  ten^>emment,  furnish 
an  additional  factor  in  the  individual  diH])ositiou  to  corpulence.  Op- 
poserl  to  this  stands  the  choleric  temperament  with  its  ready  ex- 
citability, violent  impulses,  abrupt  changes  of  the  emotions  and 
passions,  and  l>ustling  activity,  wlui-li  are  unfavorable  to  tlie  acctimu- 
lation  of  fat.  Bfjtii  tem|>eramentH  probably  are  ultimately  based  iijion 
tlie  physiologit*al  constitution  —on  the  one  hand,  rt^Iaxed,  tcjrpid,  and 
characterized  by  hypo[)lastic  anaemia;  on  tlie  other  hand,  erethistic, 
excitable,  and  characterized  by  quick  imtiibility  of  tlie  nen^ous  bvs- 
tem  and  by  increased  energy  of  the  oxidation  pri^c^sses  due  to  aj 
blood  rich  in  ha'moglobin. 
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The  phlegmatic  temperament  includes  a  number  of  factoi-s  which 
favor  the  formation  and  deposition  of  fat.  The  desire  fnr  rest  and 
comfortable  enjoyment  induces  the  phle^jmatic  person  not  only  to 
avoid  every  extensive  fatiguing?  muscular  actirity^  but  it  also  reduces 
the  uncontrollable  muscular  movements  in  tlaily  life  which  in  the 
choleric  l>ecome  innumerjible. 

The  choleric  moves  ten  times  l»efore  the  phlegmatic  decides  upon 
a  single  movement,  and  while  the  choleric  forgets  to  eat  for  his  men- 
tail  and  libysical  exertitms,  bustling  actinty.  and  i)sycliical  exeite- 
meut,  the  phlegmatic  seldom  allows  himself  to  l»e  distnrl»ed  at  his 
long  and  extensive  dinner  or  in  his  sound  sleep  after^ai-d.  In  ordi- 
nary lite  and  in  the  arts  too,  the  phlegmatic  and  choleric  are  typical 
figures  for  ol>esity  tmd  leanness,  ft>r  quiet  contemplation  and  mental 
excitability,  for  indisposition  t-o  physical  exertion  and  restle^is  activ- 
ity, carousing,  and  excesses* 

There  is  n**  doubt  that  the  peychical  and  physical  peculiarities 
which  we  summarize  in  the  temperament  have  an  accelerating  or 
retsirdiug  iuHuence  upon  the  consumpti<m  of  Unnl,  the  nutrition,  the 
metabolism,  and  the  prmluction  of  fat;  in  the  one  case  furnishing 
the  cause  for  an  accumulation  of  fat,  in  the  other  for  an  extensive 
combustion. 

As  regards,  however,  the  peraonilication  in  the  opposite  sense  of 
the  corpulent  aa  a  phlegmatic*  indolent*  dilatory  individual  (Apposed 
to  physical  and  mental  effort,  as  a  Silenus  and  FalstatT,  we  do  not 
find  it  always  fitting,  and  history  teaches  that  men  of  su[>erior  intel- 
ligence, energy,  activity,  and  Tigor  may  be  obeee. 


5.  FaulU  of  Nutrition. 

The  following  section  of  the  etiology  is  the  moet  important  in  the 
disease  now  under  couMid<?rntiou,  Not  only  do  the  preceding  etio- 
logical factors  materially  dei>end  u|>on  the  influence  of  a  faulty  nutri- 
tion, but  the  latt4?r  by  itself  is  capable  i>f  causing  an  overprotluction 
of  fat,  corpulence,  and  ol>esity,  in  [►crsons  in  whom  tlip  f*)rmer  etio- 
logical factors  are  alwent.  In  order  to  study  the  injurious  effect  of 
defects  of  nutrition  wo  must  distinguish : 

a.  Tlitwe  due  to  the  ingestion  of  excfissive  and  improper  food;  and 

6.  Those  resulting  from  an  insufficient  asiiimilation. 

Both  faults  of  nutrition  may  lie  and  generally  are  present  at  the 
same  time;  but  the  latter  process  may  suflSce  to  produce  an  abnor* 
mal  accumulation  of  fat,  espocially  when  the  preceding  etiological 
factors  act  in  combination  with  it. 

a.  Faultif  Ntiirition,^The  animal  body  consames  for  the  mainte- 
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nanoe  of  the  absolutely  necessary  vital  functiond,  wken  at  rest,  a 
certain  (luantity  uf  albumin,  fat,  carbohydrates*  and  water;  and  this 

amount  ia  increased  according  to  the  lal)or  |>erfarnjed  by  the  bodj, 
especially  muscular  labor.  If  the  ingestion  in  restricted  to  tbe 
amount  of  albumin,  fat-furmiug  substances,  and  water  required  undar 
these  circumstances  the  body  maintains  its  equilibrium.  If  the  in- 
gestion of  these  substances  exceeds  the  i"e(iuirements,  then  with  the 
rapifl  decomposition  of  all)umin  the  non-nitrogenous  constituento 
separated  from  it  and  the  excessi%"ely  ingested  fat-forming  eub^ 
stances  are  ehiinged  into  fat  and  deposited  in  the  tissues.  The  ex- 
cess of  water  consumed  is  under  normal  conditions  rapidly  excreted 
with  the  utilized  materials  in  the  urine,  sweat »  and  insensible  i per- 
spiration. The  temporary  requirement  of  om*  bmly  in  the  wny  of 
nutritive  material  therefore  will  vary  according  to  it**  resting  or  ac- 
tive condition,  regard  being  had  also  to  the  age.  As  this  requirement 
is  of  decisive  importance  in  the  treatment  of  oliesity  a  more  detaihxl 
consideration  of  it  becomes  absolutely  necessary. 

In  the  fhllowing  tables  the  temporary  re*piirement  of  nutritive 
material  is  noted  according  to  age,  rest,  and  muscular  actinty  : 


I 


L  HEqUIREMtlNT  OP  NtT^ITIVE  ^IaTERIAX.  IK  CHILDHOOD^  FROM  FoUR  MoNTHB 
TO  FrFTEEN  YeARB,  TUB  MUflCULAH  ACTrVITY  OH  RK9T  BeISG  ApPKOPRIATB 
TO  THE  AOB. 


Albuntin. 


Fat. 


Cvtbo- 


Jkitthor. 


U  Child  of  4  to  5  inoutlis  (coDdeusefl 

milk) _ 

%  Child  of  IS  nu>nth8  (mixed  food) 
8.  Childffii  of  6  lo  lf>  years 

4.  Child reu  of  0  to  15  years  (Mimicli 

OrpluiD  Asylum) _ 

5.  Children  uf  *0  to  15  years  (Frank 

fort  OrplJttn  Asylum) , 

0,  Tp  to  I'l  years. . , 


35 

25 
20 


150 

210 

251 

300 
260 


Fowter. 

Hildesbeim. 

Voit, 

Siuiler. 


NltTRITHE  REQITTRKMCNT8    FOR    PfcllSONa    DotKO    LfTTl^   WOUK  OR  R^STtKU. 
ElTUEll   VOI.CNTAHILY  OR   FROM   FORCE  OK   CIRCUK8TAJSCE8. 


AllNiraln. 

Fat, 

h7drat«« 

Author. 

1.  Nutritive  requirement,  minimum. 

2.  Nutritive  requirement,  muxiujum 
8.  Laborer  at  rest , . , 

4.  Poor  woman , , , 

5,  Beneficed  wonian. « 

66 
lift 
187 

7e 

80 
87 
80 
54 

m 

24 
51 
72 
28 
49 
22 
13 
22 
11 

330 
5341 
353 
334 
226 
305 
010 
292 
46t 

Playfair. 

Pettenkofer  <!k  VoiL. 
Foreurr.          g 

6.  Prisoner  without  labor. 

7.  Poor  lrtl>orer  of  >« run  11  cajMicity 

8.  Poor  I^)nd()n  Heamslress ,  . 

».  Tmppist  monk     _ , , . 

1 

Voit            1 
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8.    NtrFRmYS  REQUIBSMSimi  for  PSBSONa   PSllFORlCniO    ProIX^NUED   Mt:^tT1.AR 


L  Stronjif  laborer 

2.  rorter...  .... 

8.  Joiner 

|4.  StroDg  old  man 

lUlian  brick-worker 

^6.  Woodman  in  lieicbcobnll , 

7,  Woodman  in  Oberaudi»rf . . 

8.  Field  laborer  in  Ijiufzorn  , 
d.  MinerB  at  Hllbcrau  mines. . . 


Fit, 


Otrbo- 
liydratca. 


Author. 


P^Uenkofvr  &  Voit. 
Forster. 


fL  lUnke. 
Lie  big. 

U:  Raiike. 
E.  StcinbciL 


Thn  ingestioB  of  food  beyond  tLet^e  quaDtities  will  neoeBSiiFilj  be 
followed  by  an  accumidation  of  fat  in  the  body.  The  extent  of  the 
over-protluction  in  that  event  is  dependent  upon  the  amount  of  the  in- 
gested ftxni  npon  the  existence  of  an  individual,  especially  auhei^li- 
tary»  disixjsition  to  fat  hyperplas^ia,  and  furthermore  upon  the  laws 
^:ovei'nin^  nutrition.  A  nutrition  whiih  in  effected  with  an  overpn>- 
ductinn  of  fat  eoincides  al)snhitely  with  the  fattening  of  animals,  and 
the  rational  princifiles  underlying  the  latter  apply,  exactly  to  the 
former.  Therefore,  wherever  incre^wed  fut-fonnaticm  comes  under 
connideration,  an  iu  foi-ced  feeding,  the  quality  of  the  nutrient  mate- 
rial will  always  be  of  paramount  importance^  and  in  the  etiology  of 
corpulence  such  fixxls  as  ai-e  easily  changed  into  fnt  and  sutistancaa 
w  hieh  sene  to  economize  fat  will  deserve  Hi)ecial  attention* 

a,  FocHia  Ftwonifij  the  Formation  nf  Fai, — It  wais  laehig  who, 
basing  his  l>elief  on  the  exj»erience  that  domestic  animals  are  best  fat- 
tened by  being  supplieil  with  food  rich  in  carlK»h\d rates,  tauglit  that 
the  chief  and  preferable  frit-formera  are  the  cmrbohydrates,  by  the  side 
of  whieli  the  fat  in  the  food  plays  onl\  an  inferior  rule,  esj)et'ially 
since  the  animal  fats  are  altogether  different  from  those  contained  in 
the  food. 

Ljiter,  when  YircJiow  demonstrated  a  fatty  metamorphosis  of  the 
albuminous  protoplasm  in  the  pus,  epitlielial,  and  glamlulnr  c*ells, 
these  ohsen^ations  of  course  could  find  no  application  to  the  physio- 
logical processes  of  nutrition  so  as  to  lead  to  the  ass!im|>tit>n  of  a  de- 
velopment ot  fat  from  idbumin.  It  was  Pettenkofer  luid  Voit  who 
showed,  by  experiments  on  dogs,  that  it  was  iirobable  that  from  the 
decomposing  allmmin  fat  is  formed,  or  at  least  a  su^    '  rich  in 

CJirbon  fr*>m  which  fat  devehqis  bv  synthesis.     Ou  j  a  large 

dog  experimentally  with  4(10  gm.  albumin  daily,  all  the  nitrogen  of 
the  albumin  had  reapp«uired  in  the  urine,  Imt  not  all  the  carlion  in  the 
expired  air  and  the  urine;  hence  a  decom|Mjsition  prcMjuct,  rich  in 
Vot.  U.-41 
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carlxJD,  of  the  alljumiD  liad  remained  in  tlie  body,  and  this  they 
lieved  to  he  fat.  Moreover,  it  was  observed  by  Sid>t)ttin,  Voit>  and 
Kern meri ell  that  a  Buckling  hiU^h  exclusively  and  i>lentifully  fed  with 
meat  fnrnisbed  tlie  i^reate^st  amount  of  milk  rieli  in  fat.  By  these 
experiments  tlie  proof  of  the  U  irmation  of  fat  fi'om  albumin  wix«  thought 
to  be  established. 

On  the  other  hand,  however,  the  question  was  raist^d  whether  the 
excess  of  the  fat  in  the  food  is  really  deposited  as  body  fat  in  tJie  oi> 
ganism,  and  whether  it  is  not  rather  the  fat  in  the  fo^jd  which   18  de- 
composed and  only  that  fat  is  stored  up  which  is  formed  fi*ona  the 
dtxsomposed  alliuiniii.     It  was  necessary,  therefore,  to  fnrnisli   the 
proof  that  fat  likewise,  if  fed  in  excess,  may  be  directly  depositetl  iu 
the  animal  body,  and  tliis  proof  ciJiild  Ix^  siii>plied  only  by  feeding 
with  a  fat  which  does  not  occur  in  the  animal  body  and  whose  «ub- 
sequent  accumulation  alongside  of  the  animal  fat  wits  to   he  dem* 
onstrated.     Experiments  in  this  direction  were  first  Uiidertakon  at 
Kiihne's  instigation  by  lladziejewski,  who  fed  with  rape  oil,  but  with- 
out obtaining  decisive  resultn.     Later  on  Lt^bedeflF  succoc^dod  lu  caus- 
ing the  deposition  in  tlie  dfjg  bi*th  of  the  tjillowy  hard  sheep's  fat  and 
of  the  liquid  linseed  oil  8ui*iilied  in  the  food.     The  rpiestiun  w^an 
finally  deci(h>d  ouly  by  J.  Munk,  who  shi>wed  that  after  feeding  far 
two  weeks  with  rape  oil  along  witli  a  little  albumin  there  was  depoa- 
ited  in  the  body  of  a  dog  neinly  1.5  kgm.  of  an  oily  fat  in  which  also 
the  char^K'teristic  constituent  of  rape  oil,  orueie  acid,  could  be  recog- 
nized.    Thereby  the  transition  of  the  food  fat  into  body  fat  wiis  set- 
tled l>e\vond  a  doubt,     Elistt^in's  view,  that  fat  in  the  food  does  not 
give  rise  to  fat-formation,  is  one  directly  opi»osed  to  all  phvsiological 
investigations,  and,  as  Zuntz  has  shown,  has  arisen  only  from  a  mis- 
understanding  of  one  of  Voit's  statements,  whose  interpi-etation  ia 
Ebsteiu*s  sense  has  lieen  particularly  cautioned  against  by  Voit  hiup- 
self,  for  which  reas<ju  it  may  \)e  passed  over  as  unscientific. 

According  to  Pettenkofer  and  Voit,  the  c-arbohydrates  contribute 
in  tlie  main  indii-ectly  to  the  formation  of  fat.  Being  easily  de<?om- 
posed,  they  may  even  in  tlie  largest  (plant i ties  l>e  conqdetely  oxidized 
into  carbonic  acid  and  water,  and  thereby  save  iKith  tlie  fat  of  tlje 
food  and  that  fonnod  from  tlie  alt-ered  albumin  from  de^*omj>osit'  ^^^ 
Further  exi»eriroental  imestigations»  however,  I>y  Weiske  and  ^ 
Soxhlet,  ileiasl  and  Htrohmer,  J.  Alunk,  M.  Kubner»  and  others  have 
defiuit^ely  proved  also  that  fat  is  formed  in  the  animal  hotly  directly 
from  carl  M*hyd rates. 

The  fat-formation  in  the  human  body  is  therefore  amply  provided 
for  by  the  food  in  its  vfiried  composition.  Body  fat  may  l»c  devel- 
oped from  the  fat  ingested  in  the  food,  even  fi-om  the  preformed  fatly 
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acidfl  or  those  derived  from  the  fata  and  soaps,  as  well  as  from  the 
carl>«ihvdrafc«3S  and  the  albumin.  Voit  has  calculated  that  a  forma- 
tion of  fat  occurs  in  a  man  at  rest  or  doing  little  work  whenever  he 
ingests  itlonK  with  a  sufficient  ([uantity  of  albmnin  (118  gm.  daily) 
more  than  259  ^m.  of  fat,  ecjuivalent  to  624  gm.  carl>ohydrates,  or  more 
than  1*)0  gm.  fat  and  38o  gm.  carl lohyd rates.  When  this  quantity  ia 
permanently  exceeded,  some  fat  is  daily  deposited  so  tliat  in  the 
CiHirse  of  time  the  aceumulaticm  of  fat  may  Ijecome  finite  lar^e. 

Ik  lii»*tjfirkni  Ufilizafiou  of  Mdh-riai — The  bixly  fat  and  the  fat- 
forming  Bubstauces  ingested  in  the  Uyod,  t*igetlier  with  the  carlKina- 
ceous  decomposition  i»r(Mlnct8  of  albumin,  are  mure  or  less  completely 
consumed  in  the  animal  economy  for  the  pnxluctiim  of  force  and 
heat,  in  which  ease  they  are  split  up  into  carbonic  acid  and  water. 
The  amouut  of  the  fat  combustion  is  nearly  prnporfciomit*  to  the 
1/ibor  perfcjrmed.  All  the  physiological  funeticms,  U^o^  are  effected 
with  n  decomi»osition  of  fat,  and  the  pnxluetion  of  heat  is  dire<^tly 
dependent  ui>on  it.  The  greatest  c*>ml>ustiou  cjf  fat  and  fat-forming 
substances  is  recpiired  fnr  muscular  lal>or  ami  may  rise,  acc*>rdiug  to 
the  exteut  of  the  w^ork,  to  more  tlian  doul>le  the  normal  fat  trans- 
formation iK^curring  at  rest.  It  is  true,  Pfluger  and  his  jiupils, 
Krummacher  and  Argutinsky,  have  rei^ently  felt  compelled^  on  jhe 
strength  of  their  experiments,  to  assert  that  the  muscle  works  with 
albumin;  but  von  Noordeu  and  Munk  have  p<unted  out  the  errors  in 
their  obser\ations,  since  Uje  increase  of  albuminous  ti-ansformation 
in  Pfliiger's  exi>eriments  was  dei»endent  upon  the  deficit  in  calories 
ad  thus  was  only  ItKisely  CMinnected  with  the  muscukr  lalior  as  such 
^(Munk),  Ptluger*s  view,  that  the  albumin  is  the  source  of  the  force, 
is  \itiated,  acconling  to  von  Noorden,  even  by  the  calcuhition  which 
shows  that  men  utilizdug  day  by  day  more  than  half  of  the  entir© 
calorie  transformation  in  muscular  labor,  ingest  year  after  year  at 
m*>st  14  to  18  per  cent,  of  the  entire  culorie  value  as  albumin  in  th© 
fooib  In  view  of  this  fact,  the  assertion  that  albumin  is  the  source 
of  muscular  force  woidd  contravnM^  Hi-^  I.w  of  the  conservation  '>f 
energy. 

As  in  the  rec|uirement8  of  aidive  hdM>r,  s*>  whei-e  greater  hi»at  for- 
mat itm  is  called  for,  more  fat  must  be  used  up.  This  is  in  harmoDv 
with  the  ex|>erimeuts  which  show*  that  a  low  temjierature  of  the  sur- 
rouuding  air  raises  tlie  combustion  of  fcit,  while  it  has  no  influence 
upon  the  tlt^coiu[)osition  of  albumin.  For  this  reuison  a  diet  suitjiblo 
for  the  requirements  of  winter  will  lead  to  the  deposition  of  fat  in  tli© 
summer. 

We  know  from  the  experiments  by  Beclard,  Moleschott,  Pfliiger, 
Voit,  and  others  that  tlie  most  variable  stimuli  acting  upon  the  sen* 
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B&ry  nBTves  are  followed  by  an  increased  metabolism  which  is 
lited  with  aogmeDted  decomposition  of  fat,  while  the  intensity  of  the 
metabolism  is  materially  lessened  when  Buch  iufluencee  are  absent. 
The  cessation  of  sexual  activity  in  animals  after  caatratiou  1iji«i«fi# 
tlieir  fattening,  according  to  the  ex|^rience  of  cattle  breeders  (Beo 
above).  In  acconlance  with  these  facts,  too,  the  decomiKisition  of  (at 
is  at  the  minimum  during  sleep.  In  Liebermeister's  experiments  the* 
excretion  of  carbonic  acid  per  hour  sank  during  sleep  from  32. 8-33,4 
gm.  to  24, G  gm.  From  this  fact  Lobisch  calculates  that  a  person  wbo 
changes  his  mode  of  life,  the  supply  of  fo(jd  remaining  the  anmi^,  by 
B}ee]>ing  eight  hours  instead  of  seven,  accumulates  in  the  coarse  of  a 
year  1  kgm.  43,9  gm.  (about  2\  iniiuids)  more  fat  in  the  body. 

An  insufficient  combustion  of  fat  with  the  consequent  {iroportiotH 
ate  accumulation  of  fat  in  the  body  as  compared  with  the  fat-formiii^ 
sulistances  ingested  i^ith  the  food  seems  to  depend  also  U|»on  the  con- 
ditiou  of  the  bltxHl  in  which  its  contained  haemoglobin  is  diminisbed, 
w^hether  by  a  lessened  numl>er  of  blood  corpuscles  in  general  or  by  a 
smaller  amount  of  haDmoglobin  in  their  normal  number^  in  anierata 
and  chlorosis.  The  restriction  of  the  oxidation  processes  in  coniie* 
quench  of  tlie  slighter  al)8orption  and  distribution  of  ox^'gen  would 
partly  explain  the  experience  of  physicians  that  a  rapid  development 
of  fat  occui-s  as  an  unwelcome  symptom  of  chronic  ill-health,  in  the 
early  stages  of  grave  diseases,  in  pulmonary  pbtliisis^  scrofulosis, 
secondary  syphilis,  f>emicious  anir  mia,  etc,  in  which  cases  of  t'our>!i© 
the  fat  soon  disapfiears  again ;  and  in  like  manner  that  ;ifter  a  severe 
frickness  and  great  losses  of  blood  not  rarely  a  high  degree  of  corpo- 
lence  develops.  Since  in  casf^s  of  cnnvalesc^ence  from  typhoid  fever, 
scarlatina,  etc.,  the  attempt  is  fro<|uently  made  to  couuterlialance  the 
losses  in  a  hasty  manner  by  an  ample  supply  of  food,  while  there  is 
no  particidar  muscular  activity,  such  nutritive  processes  resemble  the 
fattening  of  animals  which  have  first  been  partly  deprived  of  tlieir 
albumin  by  fasting  and  then  are  rapidly  made  fat  by  the  forced 
feeding- 

Under  tlie  conditions  named^insufficient  bmlily  activity  and  ex- 
cessive rest,  too  much  sleep,  a  life  free  from  care  and  oxcitemeot^ 
pmnouncod  pldegmatic  temperament,  anieniia  and  loss  of  albumin — 
the  ]H>ssibility  exists  that  even  under  a  mixed  diet  containing  enough 
albumin  and  fat-forming  substances  an  iucrease  of  the  IkkIv  fat  will 
pradually  tnke  jilace.  The  fat  protluction  is  quite  inordinately  en- 
hanced, however,  when,  besides  such  substances,  fat^  starch  flour, 
sugjir,  etc.,  are  ingested  in  large  quantities,  as  is  done  by  gourmantls, 
great  eatern,  and  by  women  (cakes,  candy,  etc.)*  This  is  true  |w 
ticularly  of  excessive  beer  drinking,  by  which  usually  so  large  a  qua 
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iity  of  fatrforming  sulmtaBces  is  Uiken  into  the  body  that  it  in  tin 
Irmger  possible  to  burn  them  ap  completely  even  during  hiboriouH 
jiiBcnlar  activity,  aa  in  the  case  of  brewers,  Iwikern,  1mteher>i,  etc. 

As  regards  the  alcohol  in  niich  caaea  or  in  general^  the  Investiga- 
tions are  still  insufficient  to  show  how  it  acts  on  the  combustion  of 
fat.  Aeconliag  to  the  investigations  of  Forster,  J.  Munk.  and  others, 
if  useil  in  moderate,  non-intoxicating  ipmntities  it  lessens  the  excre- 
tion of  urea  and  also  fZuntz  and  Geppei-t)  that  of  carbonic  acid; 
hence  it  acts  similarly  to  carbohydrates  and  fat,  as,  l3c*ing  burned  up 
in  tlie  body,  it  may  save  an  ecjuivalent  amount  of  albumin  and  fat. 
But  it  differs  altogether  from  the  latter  nutritive  material,  when  con- 
sumed in  larger  intoxicating  amounts,  in  that  it  increjises  the  decom- 
position of  albumin  in  the  body  and  must  lead  to  a  coiTespondingly 
augmented  fat-formation  from  the  latter.  In  this  reujieet  the  alcohol 
ingested  with  large  tpiantities  of  l)eer  and  tliat  contained  in  brandy 
are  absolutely  identical,  and  the  fatty  degeneration  of  the  variuus  cel- 
lular elements  usually  occuniug  in  drinkers  beara  out  this  statement; 
only  the  large  amount  of  earlx»hydrates  in  the  form  of  dextrin,  mal- 
tose, etc.,  ingested  with  an  over-abundant  consumption  of  beer  leads 
to  an  even  greater  deposition  of  fat,  as  oliserved  chiefly  in  coiuitries 
where  l)eer  is  the  favorite  l>everage.  To  these  facts  and  their  secjuels 
I  eude^ivored  to  call  special  attention  fifteen  years  ago  in  my  **  Manual 
of  the  General  Treatment  of  the  Circulatory  Disturbances*'  (first  eili- 
tion,  1H84)> 

In  this  connection  mention  should  be  made  also  of  the  ingestion 
of  dnids  in  general  and  their  influence  n[)on  the  decomposition  of  fat, 
I  first  gainetl  the  exjHmence  in  1875  in  my  own  |>erson,  and  since 
then  have  observed  in  numerous  patients  under  comlitions  which  admit 
of  no  cavil»  that  the  involution  of  fat- formation,  reduction  of  obesity, 
takes  filace  in  the  shortest  time  when  little  fluid  is  taken,  while  the 
weight  decreases  more  slowly  or  rises  again  when  tlie  amount  of 
liquids  is  increased.  1  Imve  attributed  the  cause  largely  to  unfavor- 
able circulatory  and  oxidation  ]»rocesses,  espetially  when  in  conse- 
quence of  an  excessive  accumnlatiou  of  fat  there  have  rei*ulted  cir- 
culatory disturliances — congestions — which  are  alwaj^s  unfavorably 
influenced  by  the  ingestion  of  fluids.  Besides  we  know  from  the 
investigations  of  Voit,  citinl  by  Lorenz  in  his  ol»servaticms»  that  the 
decom|>o(iition  of  albumin  increases  under  a  free  ingestion  of  water, 
when  the  particles  of  the  albuminotts  solution  are  carried  pji^t  the 
cells  by  a  more  active  flow  of  the  tissue  juices.  When  the  water  sujh 
ply  is  limited  the  dc^*omposition  of  albumin  would  l)e  diminished 
and,  as  the  power  of  the  cells  is  not  yet  exhausti^d  by  the  slight  de» 
composition  of  albumin,  the  fat  distribut^xl  in   the  lymph  curroai 
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mii^bt  undergo  eombustion.  The  Iosb  would  then  later  on  Ije  mode 
gooci  by  the  fat  jiassing  from  the  adipose  tissue  into  the  1>  mpli  cur- 
rent. In  this  process  it  is  self-evident  that  it  is  never  organ  albumin 
but  only  circulating  albumin  which  undergoes  combustion,  in  the 
aame  way  as  body  fat  is  never  oxidized  without  having  first  lieen  tliis- 
tributeil  in  the  lymjih  current  On  the  other  hand,  according  to  this* 
exi)hination,  even  when  the  ingestion  of  water  is  incre*ased  a  leaser 
combustion  of  fat  would  occur,  since  it  has  been  demonstrated  by 
Voit,  J.  Munk,  and  nthers  that  uuder  those  circumstances  more  albu- 
min is  decomposed  by  the  cells,  and  so  new  fat  might  form  from  the 
decomposition  iirtjdnctsof  the  albumin  which  are  rich  in  carlmhy- 
drates,  or  eUe  the  fat-forming  sulistances  contained  in  the  forKl 
would  lie  changed  in  larger  quantities  into  fat  by  their  oxidation. 

Quite  interesting  are  the  results  of  the  exy>erience  of  the  Eni^lisih 
traiuf^i'H  Symes,  Maclarn,  WiU'thington,  Baek,  etc.,  with  reference  t<> 
the  reduction  of  corpulence.  Among  the  directions  ff»r  ti%'iining,  both 
in  England  and  in  America,  is  the  recommendation  to  use  drinks  in 
great  moderation  or  e\'en  to  alistain  from  them  altogether  (one-half 
|)int  [one-cpiarter  h'tre]  of  tea  with  every  meal).  The  footl  is  not  of 
8o  much  conseciuence,  only  very  fat  dishes  ai-e  to  1)6  avoided,  bul 
whatever  is  eaten  should  be  so  prepared  as  to  contain  little  water,  and 
since  meat  which  is  boiled  down  or  fiicil  is  said  to  retain  little  water 
it  would  be  appropriate  for  the  reduction  of  fat.  At  the  same  time 
the  abstraction  of  water  froio  the  lK»dy  is  aimed  at  in  every  way,  b^ 
increased  perspiration  and  l>y  laxatives,  especially  sulphate  of  ma^* 
neaia  (in  40-gni.  doses).  According  to  the  further  exjjeriencje  of  the 
trainers  an  increased  ingestioy  of  fluids — several  glasses  of  water  or 
lieer— is  said  to  raise  the  liody  weight  at  once  by  several  pouuds. 
The  same  statement,  that  during  the  reduction  of  obesity  an  inereaaed 
consumption  of  liquids  (water)  may  immodiately  raise  tlie  weight 
again,  has  l>een  for  years  repeated  to  me  by  observing  patients. 

Confirmatory  obsen'ations  as  to  the  influence  of  diminished  ingp«* 
tion  of  fluids  \\\H\u  the  reduction  of  fat  are  on  record  ib  liirge  nuitdx*r  1 
Lorenz,  Rapi>,  Hausmann,  Glax,  Maze]*per,  A.  Schmidt,  and  other 
As  to  the  results  of  fattening  animals  by  the  aid  of  a  plentiful  in- 

[irestion  of  water  Djnieel  may  l»e  cit4>d;  otherwise  no  exiierimenta  iu 

I  tliis  di  recti  on  liave  l)eeu  published. 

Finally  the  develo[jmeiit  of  fat  is  said  to  be  favorably  iuflueneed, 
a<'Cordit»g  to  the  observafions  on  syphilitic  patient-s,  by  ti  i  it 
with  mercurials  (Kiscli)  and,  in  fu^conlance  with  general  exi' 
b^^  the  use  of  arsenic.  The  employment  of  the  latter  dnig  in  axiimalfi 
(horses)  in  order  to  give  them  a  pleasing  jdumpneea,  is  likewise  well 
known. 
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tie  causal  factor  of  an  imprc>j>Gr  nutrition  is  not  only  related  to 
tlie  following,  but  miglit  be  brought  into  direct  connection  with  it. 

6.   Endemic  Condiiiotm, 

The  iBfluences  leading  to  a  marked  ol)esity  and  a  dispositif>n  to 
curpuJt^iiee  under  various  climatic  and  endemic  conditioim,  ciis^tomB, 
and  habits,  are  always  those  whose  effect  and  motlm  o/Msrandi  have 
been  explained  above. 

Under  the  hot  sun  of  southern  climates  tlie  combustion  of  (at  is 
most  restricted  witJi  reganl  to  the  production  of  heat ;  therefore  a 
diet  which  is  just  sufficient  for  the  needs  of  the  bcnly  in  a  temijerate 
zone  will  lead  to  tlie  depi>sition  of  fat,  perhaps  in  consideralilo 
amount.  The  moist  and  warm  air  of  the  lowlands  and  wide  plains  is 
ninrt^  favorable  to  corpulence  than  the  colder  air  ol  Uie  highlands 
which  requires  the  oondmstion  of  more  fat  fi»r  the  pititltiction  of  heat^ 
ttd  furthermore,  owing  to  the  formation  of  the  ground^  there  is  tlie 
sity  for  greater  muscular  activity  in  climbing,  as  opix^sed  U)  a 
simple  walk  in  the  plains,  Acconlingly  we  find  corpulence  far  more 
frequent  among  the  Orientals,  southern  Italians,  Dutchmen,  South 
Sea  Islanders,  etc.,  and  also  observe  in  them  a  more  marked  hereditary 
disposition  to  general  corjuUenoe  than  in  those  who  live  in  northern 
climates  and  mountain  regions. 

Peculiar  habits  and  customs,  local  modes  of  nutrition,  and  no- 
tions regarding  bcxUly  c*onformation  and  beauty  frequently  give  rise, 
among  people  and  tril>es  of  infericir  civilization,  to  the  production  of 
more  or  less  ejctc^nsive  and  sometimes  frightful  forms  of  oliesity,  by 
mc/ins  of  artificially  forced  feeding.  Among  the  older  writers  it  is 
reported  by  .Upin  that  Egj  ptian  women  consume  excessive  quantities 
of  fatty  drinks,  esj>ecially  souji  maile  fiiim  fattened  chickens  always 
tjiken  in  connection  with  the  tlesh  of  a  pullet,  in  order  to  acquire 
greiit  ol)esity  which  they  prize  most  highly.  Poor  women  who  are 
unable  to  afford  such  a  luxury  drink  with  the  same  ob]ei-t  oil  of  se- 
same, oil  from  Indian  nuts  or  hermmlactylns.  take  prolonged  1»aths  in 
warm  sweetened  water,  eat  and  drink  in  the  bath  where  they  also  take 
enemas  of  various  fats,  especially  that  of  the  be^r  (Kischy.  So  also 
it  is  rejiorted  by  H*^sse-Wartegg  that  the  Jewesses  of  Tunis  when 
barely  ten  years  old  are  systematiciiUy  fattened  by  lieing  confined  in 
dark  narrow  rooms  and  fed  with  farinaceous  articles  and  tlie  flesh  of 
young  dogs,*  until  in  the  course  of  a  few  months  they  resemble  shape- 


*Thm  vnmt  Ins  ao  error :  orthodox  Jow^  htv  |?rolt{bttcd  tbe  iii«  of  the  fleali  of  on- 
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less  lumpB  of  fat,  Witbiii  a  like  brief  period  Moorish  womeD  are  said 
to  iittaiD  the  desiretU'orpiilence  by  the  ingestion  of  a  driok  miule  from 
lioney  and  a  diet  of  frei*h  dates. 

That  Buc'h  a  popular  method  of  fattening,  continued  for  genera* 
tioiis,  may  finally  lead  to  an  hereditary  disposition  cannot  he  doubted* 
in  riew  of  ll<jloff*B  ex}^erimeut«  in  this  direction.  However,  we  miuil 
not  understand  by  this  an  endemic  hereditary  disposition  to  pro- 
nounced fat  hyperplasia  among  a  certain  race  of  people,  and  we  shoalil 
not  designate  it  by  this  term. 

Symptomatology. 

The  external  manifestiitiouH  with  which  corpulence  occnrs  and  ilie 
order  of  the  symptcmjs  depend  on  the  one  hand  upon  the  caiisetj  on 
which  the  dirtcaso  rests,  and  on  the  other  hand  upon  the  sta|^e  at 
which  it  is  obsencd.  Two  tyjacal  forms  of  corpulence,  with  nunierous 
transitions,  are  to  be  observ^ed,  which  differ  materially,  e%'en  iu  their 
eiirliest  period,  in  the  quality  of  the  blootl  which  constitutes  the  basis 
for  the  incmased  development  of  fat — the  plethoric  and  the  anaemic 
form. 

Where  states  of  the  blood  so  diametri«\^ill\'  opposed  as  In  plethom 
and  anmmia  form  the  basis  of  a  disease  there  will  be  differences  not 
only  in  the  external  appearances,  8ha}ie,  and  hnliits  of  the  patJeufe, 
'which  are  largely  influenced  by  the  condition  of  the  blootl,  but  also 
in  the  eymjitoms  evoked  by  the  excessive  accumulation  of  fat  in  the 
body,  with  the  functional  disturbances  due  to  it — differences  whjeli 
can  be  brought  into^a  certain  contrast  with  each  other.  With  tjie 
progressive  development  of  the  ilisease  and  the  change**  in  the  organ- 
ism it  induces  the  contrasts  are  gradnully  balanced  as  it  were,  the 
plethoric  and  aniemie  <|uality  of  the  blooil  being  finally  merged  into 
a  hydn^raic  quality  winch  is  merely  attained  earlier  in  pf^i^intiDg 
anieroia*  The  sul»jective  and  objective  symptomatology  then  b^^omeii 
more  uniform,  and  the  termiual  stages  of  the  two  forms  often  do  not 
permit  the  distinction  lieing  made  as  to  whether  they  are  the  reai 
of  the  one  or  the  other  variety. 


1.    PLETHORTf!  FoRM. 

The  first  signfi  of  increased  fat  formation  and  deposition  in  tl 
plethoric  form  manifest  themselves  often  iu  youth  or  iji  early 
hood  when  the  body  is  in  the  full  vigor  of  development,  and  shape* 
carriage,  and  color  correspond  to  perfect  health. 

With  the  first  deposition  of  tht*  excess  of  fat  in  the  fiubentaneona 
cellular  tissue  the  limbs  become  rounded,  gradually  increase  in  cir- 
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cumference  without  dnmugiug  the  symmetry  of  form ;  the  skin  every- 
wber*^  iH  filled  out  by  a  cushion  of  fat  and  ay>pear8  Hinooth  and  uu- 
wriiikled.  But  since  with  the  am  pile  or  excessive  nutrition  and  good 
health  not  only  the  amount  of  fat  but  also  that  of  albumin  ia  iii- 
ereased,  the  muscleH  are  powerfully  developed,  voluminous,  and  capa- 
ble of  function  as  is  the  heait  muscle ;  the  blood  generally  reaches  the 
maximum  in  contained  allHimin  imd  lia^moglobin,  and  its  quantity 
may  frequently  exceed  the  normal  by  a  considerable  degree.  The 
external  a|>f»earance  of  the  patient  fully  corresponds  to  the  stiite  of 
nutrition:  his  face  and  the  mucous  membranes  are  nvid  red,  slightly 
congested;  his  l»earing,  unless  the  phlegmatic  temperament  is  con- 
geni  tally  present  or  has  been  adiuired,  is  self -confident  and  elastic; 
while  tlie  size  and  endurance  of  his  muscles  ecjual  the  normal,  rarely 
exceed  it.  but  more  fre<|uently  are  below  it  after  the  corpulence  has 
existtul  a  greater  length  of  time, 

lu  Munich  there  is  abundant  opportunity  for  observing  such 
persons:  the  sons  of  rich  citii«ens  with  few  hours  of  work,  who  iet 
a  good  table  not  oidy  for  the  chief  repasts  but  at  various  time«  during 
the  day,  and  consume  beer  in  large  amounts,  usually  eight  to  ten 
litrejs  f)er  day.  or  fat-forming  subsbinces  t<i  the  extent  <if  300-4oO 
gm.  of  carb<jhydrat-t»s,  which  alone  w»ju1J  e«»ver  or  exceed  their  daily 
recpiirements. 

On  examining  su*'h  patients  we  tind  in  tlie  early  years  a  full 
strong  pulse  which  later  on  becomes  weaker,  of  m^jderate  fretiuency, 

-72,  sometimes  sinking  to  50-GO  [jer  minute.  The  area  of  cardiac 
dulness  is  enlarged,  often  considerably ;  the  impulse  is  felt  indis- 
tinctly, owing  b(»th  to  a  Urns  of  power  uf  the  heart  muscle  and  to  a 
greater  deposit  of  fat  on  the  thorax,  through  which  the  ajiex  beat  ia 
lesK  ejisily  perceived.  Tlie  heart  sounds,  at  first  clear  and  distinctly 
audible,  subsequently  lose  force  and  are  weakened  by  the  large 
amounts  of  fat  over  the  canliac  region.  Bespinition  is  normal.  The 
large  f[uantity  of  watiT  ingested  with  the  beverages  is  often  suffi- 
ciently excreted  in  the  urine;  but  not  mrely  several  hundnnl  cubic 
centimetres  remain  behind  in  the  body  and  must  he  passed  off  in  the 
sweat  and  the  im^ensible  j»erH|ii ration. 

At  first  the  patients,  so  long  as  they  still  feel  stmng  and  ar©  able 
to  put  forth  considerable  Ixxlily  power,  are  prcmd  of  their  cor- 
[)ulence  and  imp>«ing  figure,  looking  doM-ri  witli  disdain  upon  other 
less  well-nourished  and  thin  in/lividualH,  and  not  rarely  tliey  are  tlie 
object  of  envy  to  maiiy«  not  alone  lean  persons.  Tluii«  the  person 
may  i*emain  for  years.  Later  on  the  patient's  comlition  ^ 
more  and  more  both  in  his  external  apiiearance  and  in  his  sm  , 
sensatiouBi  either  gradually  or  rajiidly.     The  massea  of  fat  in  the 
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subcutaneous  cellulnr  tassue  become  excessive.  The  plumpness  of 
the  body,  wliich  before  was  not  quite  beyond  the  hmits  ol  symmetry, 
soon  exceeds  them,  and  the  man  who  not  long  ago  resembled  t\  beau- 
tiful young  Bacchus  in  8hai>e  becomes  a  Silenus  or  a  Falntfiff,  an  ob- 
ject of  mockery. 

Moi*e  and  more  fat  m  depcisited,  obliterating  the  folds  and  fur- 
rows; the  face  loses  its  mimic  expression  owing  to  the  covering  and 
nutritive  disturbances  of  the  facial  muscles  by  the  tkick  layers  of  fat, 
Tliere  are  persons,  says  Lichtenberg,  who  are  so  fat  in  the  face  thai 
they  can  laugh  beneath  the  dejumit  so  tliat  the  grejit-est  iihysiogiKiniic 
expert  is  unable  to  discover  it,  while  we  poor  thin  creatures,  whose 
soul  lies  immediately  tinder  the  epidermis,  are  forced  to  speak  tlie 
luDguage  of  truth,  * 

The  neck  appears  shortened  by  the  double  chin  and  the  fat  cush- 
ions of  the  0]>i)er  clavicular  region;  often  au  additional  mass  of  fat 
in  several  rolls  lies  bet\^eeii  the  head  and  trunk.  The  chest  gains  iu 
circumference,  the  mammary  region  harlx)r8  large  masses  of  fat,  and 
as  the  tenser,  short-hbred  connective  tissue  along  the  sternum  p: 
vents  the  development  of  the  i>amuculus  adiposns,  the  lateml  portion 
in  men  present  the  appearance  of  female  Iireasts,  while  in  women  tlie 
niammje  often  attaio  an  enormous  l»ulk  and  finally  extend  down  t«  tlie 
umbilical  region  as  almost  bag-like  forniations.  But  the  largest  bulk 
is  presented  by  the  alxlomen;  this  is  due  not  only  to  the  thick  exter- 
nal deposits  but  also  to  tlie  interior  enlargement  following  the  dist^^^i] 
tion  of  the  internal  organs,  the  stomach  and  intestinal  canal,  increfu 
of  vc^bime  of  the  liver,  the  mesentery,  and  omentum  wnth  enormous 
masses  of  fat.  Thus  the  abdomen  may  attain  a  truly  monstrous  f<i 
and  proportion.  Its  dimensions  increase  steadily.  In  thick  trana 
verse  ridges,  usually  three,  the  alxloraen  hangs  down  over  the  thighs 
and  covers  the  pubic  region,  while  the  umbilical  region  is  drawn  in 
in  a  funnel  shape,  and  the  stretching  of  the  alKlominal  wall  gi^es  rijse 
to  umbilical  hernia.  As  the  weight  of  the  abdomen  brings  the  centre 
of  gravity  for  the  ui)right  ]>nsition  of  th^*  IkkIv  farther  forward,  the 
patients  usually  straddle  in  their  walk,  with  h^gs  turned  outward,  the 
head  held  high,  the  body  drawn  back,  and  with  slow,  careful  stejis 
like  pregnant  women.  They  ulso  complain  of  i)ain  in  the  bad 
causcil  l)y  the  straiiiing  of  the  dorsal  muscles  to  maintain  tJie  e<jui'^ 
librium  in  walking.  In  the  recumbent  position,  however,  the  dia- 
phragm is  pushed  uncommonly  high  by  the  masses  of  fat  acci 
mulated  in  the  abdomen  and  the  enhirgement  of  the  organs  liy  fatt 
infiltration,  thus  compressing  the  thoracic  space  which  is  aln*iwljr 
crowded  by  the  enlarged  fatty  heart  and  the  masses  i>f  fat  in  thi 
linediastinura,  oppressing  the  lungs  and  heart  and  causing  dyspi: 
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so  that  the  patients  are  forced  ti>  plac^e  the  head  aud  truuk  bigh  uud 
fen  to  assume  an  almost  twitting  ponitioD  in  Ijed. 

In  the  upi>er  and  lower  exti-emities,  tiio,  the  fatty  dep<»siti4  grad- 
ually reduce  the  nutrition,  develop  men  t,  and  activity  f>f  the  muscles 
and  distort  the  ontlineB.  On  the  arm  and  forearm  the  furrows  and 
lines  Hniiting  the  muneles  are  filled  up  with  fiit  and  olditerated,  the 
arms  themselves  ai-e  changed  thereby  into  tumid  cylindeni  the  tenj^e 
nkin  of  which  can  no  longer  be  liftoil  into  folds,  Tlie  thighs  have 
still  more  markedly  iuereas  d  in  i»idk,  esi^ecially  at  their  upper  parts, 
around  the  hi[is  and  the  buttocks.  At  times  the  greatly  distended 
cushions  of  fat  over  the  tuber  isehii  (steatopyga  of  the  Bushman  and 
Hottentot  women)  may  attain  enormous  proi^rtions.  On  the  thighs 
the  masses  of  fat  form  several  transverse  ritlges,  while  tbe  knees 
exhibit  but  litUe  fatty  deposit  and  the  legs  again  are  increased  in 
bulk  by  abundant  adipose  tissue.  The  deiiosition  of  fat  oocuRi 
last  in  the  hands  and  feet,  which  are  often  remarkably  small  in 
obesity. 

After  a  prolonged  duration  of  cor|>ulenee  and  of  the  various,  not 
necessarily  very  pronounced,  circulatf>ry  and  Respiratory  troubles, 
but  l»efoi*e  the  disease  itself  has  reacheil  its  height,  death  may  occur 
suddenly  by  paralysis  of  the  heiirt.  At  the  aut*>f>sy  of  such  crises  the 
terminal  fatty  degeuemtion  of  the  heart  muscle  may  often  l»e  absent^ 
and  the  faUil  issue  can  thus  far  be  explained  only  by  the  assumption 
of  a  prirnhsisof  the  cardiac  nenes  which  for  the  pn^sent  mtist  be 
C4died  functional,  until  an  anatomical  lesion  can  be  discovered  (Bol- 
linger). The  fatigue  of  the  heart  miificle  and  the  paralysis  of  the 
cardiac  uorvotis  system  then  would  be  due  mainly  to  the  inordinate 
quantity  of  blotnl  and  tlie  intensity  of  the  intracanlial  pressure — 
a  fact  to  which  I  first  called  attention.  Added  to  this  is  the  in* 
fluence  of  the  lack  of  oxygen  and  tlie  accunnilation  of  carl)onic  at^id 
in  tilt*  blo(Hl  which  weiikeu  the  energy  of  cardiac  luiivity  and  favor  tlie 
occurrence  of  the  paralysis* 
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In  every -d/iy  life  l>y  the  side  of  the  corpuleut  persons  with  true 
plethora  w^e  meet  with  a  numlxtr  of  patient**  likewise  affected  with  an 
abn(»rmul  deiwisition  of  fat  in  tlio  sulic*utanecjus  cellnlar  tissue,  at  tbe 
various  jK^jints  of  pre* li lection,  and  in  the  int**nial  organs,  but  wljo 
differ  mnterially  evi^n  on  su|»erfit*ial  nbst^n*atioii  fmrn  caneH  of  tlio 
former  type. 

As  this  (liffi*n*nce  seems  to  !>»»  lu.iiktHl  by  changei*  in  the  (juahty 
and  quantity  of  th»^  IiIoikI,  bv  .oui  rniji  :uhI  fljlorosis.  it  uuiiiifeHtH  it- 


•elf  moMf  in  emrlt  nt^e^  mml  deoMees  as  Hie  oarpaleDoe 
and  Willi  ila  loogier  doralioii,  until  hjrdrRiiiie  eooditioiiB  g;za4liiaQf 
develop  mm  in  Uie  pletlioric  fomi  and  oUitaale  the  Imei  di^uiettve 
modL  Bat  the  cootkv  too,  and  the  ttme  in  wliicli  tiiia  traneilioii 
occum  differ  in  the  two  forme  of  abesitr^  a&d  while  in  plethorie  mnm 
Ji  often  takes  womuj  jeore  until  the  blood  beeomee  hjdisntte,  this 
F-eliao^e  may  develop  in  a  mneh  shorter  time,  often  in  a  few  jeatn*  in 
aujemia  and  chloroeiB  in  which  the  qoalitj  of  the  blood  pivdisposee 
to  it 

Instead  of  the  florid,  more  oongesled  face  of  the  oorpukmt  with 
normal  Mood  and  beginning  plethom,  instead  of  the  round  shape,  the 
tensely  elastic  feel  of  the  bodj,  the  bat  slightly  diminished  mnacular 
force  and  general  power  of  resistances  the  foil-  pulse  and  Tigaroaa 
beart-beai8,  there  are  presented  to  ns  pictoies  which  lack  eo 
charaeteristic  traits  that  they  hartUy  seem  to  re^%emble  the  f< 
Indeed  an  ample  deposit  of  fat  has  oceurretl,  the  face  is  roimd  and 
full*  the  circamferenee  of  the  chest  and  abdomen  exceeds  the  normal 
by  far,  the  extremities  are  thick,  plump,  and  shapeless;   yet  the 
massm  of  fat  are  not  tense  and  firm  but  flabby,  doughy,  non-rtjsis^ 
tant  tr>  pressure.     The  face,  the  external  skin^  and  the  mncrtus  rnem* 
branes  are  pale  and  anaemic ;  the  moscles  are  poorly  developed,  tlalihy, 
and  weak,  usually  from  the  Ijeginning;  the  pulse  is  small  and  thin ;  the 
heart *s  action  is  lacking  in  force ;  the  general  energy  and  the  power 
of  rr^sistance  of  the  boily  are  depressed.     The  surface  of  the  body 
fools  ccK*l  and  the  temperature  is  frec|uently  subnormal.     WTule  thA 
plethoric  patient  still  develops  much  muscular  power  and  is  capalile 
of  great  exertion,  the  strength  of  the  amemic  corpulent  patients  is 
barely  sufficient  for  slight  dfiily  work;   they  soon  tire,  oft^u  after 
slight  exertion ;  they  rapidly  lose  breath,  sufl'erfrom  palpitiition,  and 
are  therefore  more  jnclined  to  take  it  easy;  they  need  rest,  are  !:: 
they  sleep  niQcli  and  loug,  fiften  lute  in  the  day,  and  are  with 
culty  induced  to  get  up.     They  therefore  look  for  sedoDtary  Docu]ia- 
tiotis»  but  witliout  any  incliuatioii  for  exhausting  mental  activity; 
they  avoid  also  in  their  recreations  anything  in  tLe  way  of  gzimes  and 
walks  n^juiring  Ixxlily  movement  and  nm.scular  exertion.     Nor  are 
they  as  a  rule  great  eat^^rs.     The  consumption  of  footl  not  mrely  is 
Iwdow  iUiy  i|uantity  appropriate  to  them,  and  wbile  gcKnl  juicy  but 
lean  meat  is  t^iken  in  small  amounts  and  with  iLversinn»  fat-forming 
substauces,  eHpfH*ially  such  as  are  rich  id  carbohydrates,  const ttut#> 
their  chief  diet.     In  the  ingestion  of  fluids  the  patients  are  usually 
lass  alwtemious.     But  it  is  not  always  alcoholic  liquors,  wine,  beer, 
and  whiskey,  which  are  preferred  and  taken  in  abundance;   in 
majority  of  casea,  besides  ccjfTee  and  tea,  plaiu  water,  sugar  wal 
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water  with  sweet  fruit  juices,  lemonade,  wine  diluted  with  water  form 
the  staple  drinks.  Only  those  patients  (men)  w^hose  anaemic  condi- 
tions are  due  to  the  abuse  of  alcohol,  prefer  beer,  wine,  brantly, 
liqueurs,  etc,,  and  consumo  large  quantities  of  these*  Such  [latients 
USB  water  but  sfmrini^ly  and  unwillinglj,  frequently  only  when  mixed 
with  wine  or  brandy* 

The  majority  of  patients  of  this  tyi>e  are  of  the  female  sex;  young 
chlorotic  girls  with  niueh  adipose  tissue  and  of  pale  asf»ect.  Men* 
struation  in  tliem  is  nearly  always  abnormah  scanty,  irn»gular,  nr 
painful.  1x1  tlie  saiii*^  way  women  l>e<'oiue  corpulent  who  have  lost 
lunch  blo<itl,  have  suckletl  chiUlren  for  a  long  time,  and  then  liave  taken 
hirge  nniountw  of  uusnit^ible  Dourishunmt  (forced  ft*e<Ung). 

In  men  th(^  ami^mic  form  of  corpulence  is  less  apt  to  develop. 
Those  in  whom  it  does  develop  are  ustuiUy  convalescents  from  grave, 
acute  wasting  rliseitscs  (tyi»hoid  fever,  scarlatina,  articular  rheuma* 
tisni,  cholera,  pneumonia,  etc),  who  accumulate*  fat  by  rest,  excessive 
and  unsuitable  diet ;  also  the  subjects  of  scrofula  and  a  tulierculous  ten- 
dency,  persons  suffering  from  {wrniciouH  anaemia,  halntnal  tlruukanls, 
cachectic  individuals,  and  syjihilitic  patients  after  mercurial  treat- 
ment in  whom  a  deposititm  of  fat  occurs  on  an  amemic  Viasis,  hut  who 
soon  present  the  signs  of  a  rapidly  i>rogTessive  hydrfcmia. 

If  we  come  to  consider  the  nutrition  of  those  patients  in  whom 
the  obesity  de^^elops  we  find  the  diet  to  consist  in  the  main  of  fat- 
forming  substances,  but  the  (quantity  is  always  nither  small  as  com- 
pared to  that  of  other  persons »  esi>ecially  of  those  who  work  hard^  who 
live  for  mouths  almost  exclusively  upon  fat  and  carliohytlfates,  of 
whit*h  they  consume  considerable  amounts  without  becoxning  fat 
(woodmen,  lalKirers  in  the  mounbiin  forests,  etc.). 

There  can  l>e  no  doulit  that  the  principal  ciiuse  of  the  abnormal 
accumulation  of  fat  in  these  cases  rests  on  the  quality  of  the  bltxxl, 
i.e,,  on  the  diminished  oxidation  prrx^esses  in  cnnsef|uem^  of  the 
slight  hfemogloliin  contents  of  the  blood  and  the  insufficient  oxygen- 
ation dependent  upou  it.  How  greatly  conilnistinB  and  heat  forma- 
tion are  reduced  in  the  l»odies  of  such  patients  can  be  recognized  even 
from  their  low  temjierature  which  is  almost  without  exception  subnor- 
mal. \^Tth  a  heat  deficit  ranging  lietween  (K2  and  0,5  or  even  0.8'  C 
The  diminished  almnrption  of  oxygen  by  the  biemoglobin  and  forma- 
tion of  oxyhemoglobin,  together  with  the  slight  oxygenation  of  the 
tissues,  are  n-      V       i  Inrily  uHth  th*^  insufficient  nutrition  and 

the  slight  flu  ^         V  of  the  muscular  apparatus,  whose  ex- 

int  determineo  tlie  decomposition  of  fat  and  the  rei^ulting  amount  of 

,|^  heat, 

'Jto ^  may  argue  a  dimiaished  decomijosition  of  fat  from  the  sub- 


ounul  li^psBine  of  tiie  bodj,  »  the  qpifilj  €l  &e  J 
low,  llietr  falued  mmi  dtghtfj  Miflim  cmdiliaii,  Ifeir  suQ  ^nl^ 
woe  in  Ui6  if  gting  gad  coateMted  itate,  llieir  mnillii 
power  and  mpidfrtigiig,  pcgmilastodadaoeUiepcMriiile] 
of  vurk  itfid  the  f»nmtwiitioii  of  fit  cnaed  IhenhT*  TIms  eorir  occur- 
ittcsir  o(  fitigiie.  mod  llie  ntianj  pteM^cistibiig  ttbottiieaB  oif 
Afwpmm^  aad  pripitotiop  wiik  an/  relnlifdy  granter  plixsienl 
lioQ  of  aaeb  pefaona,  cj.,  wnlldogt  atttr-cKiahi^g,  etc.,  are  Gkawise 
aigwi  of  llie  aliglit  absorptiott  of  mjgen  dming  Te^^mioii  aad  m^ 
ptoporttoDoto  to  it  Tba  axjg^  absotbed  hj  the  ineoflkjakl  !■■■■■■, 
glohtn  in  QK)d  np  hj  aUglil  OBHCuIar  labor*  The  rBBpinkirr  cesOn 
la  anpptied  witb  Uood  tlefident  in  or/gion,  and  blood  chai^gcd  wtib 
carbonic  arid  beoomes  wtagnant  The  eqnallT  weak  and  ioeffidsat 
haati  auiacfe  oihai»tii  itaeU  in  harried,  veak,  and  ineofplcto  coo- 
lincstions  in  order  to  propel  the  bloody  arriTiiig  in  larger  »«>*^n|ff 
owing  to  the  nniaealar  labor»  from  the  rii^ht  heart  lo  the  fai^pi^  hot 
withoot  conplfite  aooceaa.  The  blood  aociimuUtes  in  the 
venoM  ayatem,  a  Tenons  hjrperaraiia  deirelops  eten  in  the  oentml  i 
gMa,  and  iH^odocea  marked  irritation  of  the  respintovj  and  cartliao 


Bapid  relaxation  of  the  mnacttlar  eontniclion8»  bligne,  mud  ex- 
haovtion  are  the  immediate  effe<'te  of  theiie  proceesea  in  Ibe  retfi|iiim- 
loTj  and*  circolalory  apparatiLH.  auil  a  farther  resoU  is  that  the  pa- 
tient can  decompose  only  small  qnaulities  of  fat  If  soeh  a  f  mttent 
takes  in  hm  food  any  oon^Hiilerable  amount  of  fatrformin^  Baljistanom 
they  will  soon  lie  do  longer  completely  tranaformed  and  n^lized*  anil 
beiuiS  saperflttous  material  they  are  chanf^ed  into  fat  and  defioait 
in  the  reservoirs.  The  patient  under  inft^rior  nutrition  still  accomi 
latea  fat. 

The  aecumulatioD  of  fat  effected  under  such  conditions,  and  witl 
a  rarely  abundant  ingestion  of  fat-fonning  sub^tanee^  and  hyjpiT-na* 
tritioUi  will  always  be  kept  within  certain  limits  which  are  still  more 
rentricted  by  the  facta  that  tlie  digestive  apparatus,  like  the  moaenlar 
appanitUM,  is  imi)eded  in  its  activity  by  the  aitlux  of  tuin^mie  blood 
deficient  in  oxygen ;  that  the  digestion  pnx-eedB  Imt  slowly ;  that  thi* 
eraring  for  frwi*!,  the  appetite,  is  lessened^  ami  that  in  this  wj*y  not 
«ufficit*nt  ninteriu)  is^  »u|tpIio<l  to  the  lx)dy  for  an  excessive  fonnjitioci 
of  fat  In  the  aniiemic  form  of  obesity,  therefore,  the  de|j0^itinn  of 
fat  is  never  as  great  as  In  tlie  plethoric  form  in  which  the  weight  may 
become  remarkable.  The  i(iia1it>  of  the  fat»  t*>o,  doei^  not  seem  to  Jm 
the  same  im  in  persons  wlio  have  become  plethoric  by  the  i 
of  enonnoiH  «|itantitie8  of  albuminous  food,  fat,  and  carliol 
While  the  sabcutikneoiiH  celluhir  tissue  in  the  latter  is  firm  &i 
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ular,  elastic  and  hard  to  the  touch,  in  aiuemia  it  appears  flaccid,  soft, 
loose,  and  is  readily  pinclied  int<i  folds. 

Still  aiiotln*r  factor  is  of  importance  in  the  symptomatology  ul 
the  an«?mic  cur[>uleiit  i^»erson8,  namely,  the  watvr.  Early  iu  tliin 
condition  water  actumulates  in  the  blood  and  the  tissues  owini?  to 
the  inaufficieucy  of  the  heart  ranscle  and  the  circiilattirv  dishirlianooB 
rPBiiltiug  from  it*  The  rapid  r>cvuneme  of  palpitatiou  in  8uch  pa- 
tientH  has  been  already  repeatedly  mentinned.  Even  in  m<xlerate 
do^^rees  of  anfemic  obesity  palpit^ition  of  the  hearts  subjectively  and 
objectively,  is  never  absent.  Vigor* ms^  perfect  contractions  are  lack- 
iog  and  are  replaced  by  wetik  and  rapid  raovemeiits.  The  heart  is 
usually  dilated,  and  the  syst*>lic  murmurs  often  audible  over  the  vari- 
ous valves  indicate  the  relative  insulHciency,  as  the  accentuated 
^  second  pulmomiry  souud  shows  the  increaseil  pressure  in  the  right 
heart  and  the  venous  apparatus*  In  other  cases  a  venous  hum  is 
audible  over  the  bulb  of  the  iuternal  ju^'ular  vein.  At  tlie  same  time 
the  arteries  are  slightly  filled;  tlie  fuilse  is  smalls  soft*  wcak»  and 
dicrotic. 

The  slight  afflux  c»f  blotxl  to  tlio  kidneys,  and  the  leaseued  pres- 
sure of  the  bloixl  in  them,  in  their  turn  again  influence  the  exci^tion 
of  urine  and  give  rise  to  increased  tension  in  the  other  water-excret- 
ing organs,  to  augmented  sensible  and  insensible  f)erspiration,  and 
when  these  are  no  longer  sufficient,  to  an  accumulation  of  water  in 
tlie  blood  and  tissues.  The  excretitm  of  urine  diminishes  more  and 
more.  Not  only  is  the  totil  amount  of  urine  small,  but  its  excre- 
cretion  occurs  ako  at  irregular  intervals;  a  considerable  time  may 
elapse  after  the  iiigestioti  of  fluids  before  urinatitm  takes  place,  and 
then  the  r|uantity  may  be  rather  large.  But  finally  even  this  irregii- 
lar  polyuria  ceases.  'JThe  water  iugest^nl  within  tweoty-four  hours  in 
the  beverages  is  incompletely  excreted  by  the  kidneys,  leaving  a  very 
large  surjilus  of  water  which  can  no  longer  he  ejt]>elled  from  the  body 
by  the  sensible  and  insensible  perspiration.  The  U^st  information  on 
this  point  is  gained  by  the  determinatiim  of  the  differences  which  we 
shall  presently  discuss  at  greiiter  length.  These  ]»atients  soon  ilevelop, 
beside  the  anaemic  quality  of  the  l>l«>04b  an  accumulation  of  water  in 
the  latter  and  iu  the  tiHSues,  liydnemia  and  (edemas  which  manifest 
themselves  fii-st  in  the  lower  extremities,  itrouiid  the  ankles, 

Througli  the  co-oiK^ration  of  these  circumstancei^  the  amemic  form 
of  olwsity  passes  much  more  ra[>idly  into  the  hydnemic  than  does 
the  plethoric,  in  which  the  disease  may  assume  several  phaaaa  and 
fx^r8ist  many  years  Iw^fore  the  lieart  muscle  reaches  such  a  condition 
and  the  force  of  the  heail  sinks  to  the  same  point  as  it  may  in  a  few 
years  iu  the  anaemic  form. 
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danger  tbe  life  of  the  patient,  shottld  iutercaireot  proceaBas  fariw 
abcmt  additional  diaeaBos  and  orgaaic  diaiigea. 

Tbe  finrt  lo  suffer  is  the  omsciilar  power,  aa  tbe  fai  snrroiixida  nnj 
penetialeii  the  moacles  which  in  part  tmdergo  bMj  degeBeratioQ  bom 
the  piesfrare  and  the  nntritire  diatnriiances.  The  atiBii^th  la  oonod- 
eraUy  impaired  when  the  blood  ia  anaemic  either  from  the  alait  aa  in 
the  ansemic  form  of  obeaity  or  becomes  ao  in  the  further  eoorae,  ao 
that  the  mitscle  ia  not  supplied  with  snlGeient  oxygen. 

These  injanoos  influences  gain  particnlar  imiiortance  in  tbe  hearl 
which,  aa  Htated  above,  ia  rapidly  weakened*  Bnt  with  the  alovlj 
increasing  InsafBciency  of  the  heart  mnscle  the  general 
power  of  the  body,  esiiecially  against  intercurrent  febrile 
sinks  likewise.  OliBen^ationa  to  this  effect  were  made  even  bj 
HipfKX'rates,  Cehxm,  and  Galen,  and  in  more  recent  times  Wunder- 
lich  and  Li<^liermei8ter  have  called  special  attention  to  the  fact.  Tlia 
jMiwer  of  the  heart  which  even  in  the  afebrile  state  was  able  to  maiii- 
taiu  the  drcnlation  only  with  ilifficulty,  ia  still  more  impaired  bv  tbe 
fever  so  that  tbe  arteries  are  but  imperfectly  fiUeil  with  blood;  the 
poise  becomes  small,  weak,  dicrotic,  and  irregular;  and  tbe  fever  as* 
snines  the  adynamic  cliaracter,  to  use  the  earlier  terra  for  the  results 
of  thii4  Hinkitig  of  the  heart  action.  Bnt  in  tbe  febrile  condition  of 
such  patients  a  further  dangerous  factor  is  Bupertulded*  to  which 
LieljenneiHter  has  called  attention.  The  small  surface  of  t'  *  1v 
of  the  ol^cse  as  compared  witli  his  weight,  in  conjunction  le 

thick  sulx-ntHneous  layer  of  fat,  interferes  \nth  the  dissipation  of 
heat  so  thiit  the  temperature  in  the  interior  of  the  body  ^ichcn 

a  higlj  d*»gree  which  damages  the  functions  and  licts  i  ^^usly 

upon  the  heart.  Hence  it  is  not  necessary  tr»  assume  tbat  the  febrile 
diseases — typhoid  fever,  pneumonia,  the  exanthemata*  etc. — in  the 
obese  are  asK(KnHt4»d  with  an  al>8olute  higher  temperature,  with  in- 
creased oxidation,  but  the  greater  heat  in  the  viscera  is  fully  exphiineil 
by  the  retention  of  heat.  For  the  same  reasons— tbe  smaller  sur6ioe  of 
tbe  btxly  and  tbe  enormous  pannicuhis  adiposus — it  is  more  diiBetilt 
U)  reduce  tlie  temi>erature  by  direct  abstraction  of  heat,  by  cold  Imthjs, 
in  the  obefle  than  in  the  lean ;  while  on  the  other  liand  also  the  inl 
nal  antipyretic  drugs— anti pyrin,  «|uiniue,  etc.— are  usually  In 
borne  and  even  in  nifwlemte  doses  may  cause  a  serious  coUa] 
Cor]mlont  [>ersons»  therefore,  who  are  attacked  by  tbe  al>ove-nainf 
diseases  are  always  exjiosed  to  the  danger  tbat  tlie  greater  or 
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insufficiency  of  the  hetirt  will  rapidly  increase  under  the  fever  and 
that  li  suddeu  colhipHe  may  termiimte  fiitJiUy. 

ConvaleHceuce  after  febrile  di»ea8e8  iu  the  obeiie  also  nma  a 
slower,  often  an  unfavorable  course.  Not  only  in  pre-existing 
amemia,  but  uIho  in  the  plethoric  form  oi  obesity  the  hiumoglobin 
contents  of  the  blaotl  sink  i*emarkabl v  during  the  fe\er  Jiud  the  rc*gen- 
eration  of  the  red  corpuaeles  is  eflfeeted  with  difficulty.  Owing  to 
these  causes  ou  the  one  hand,  and  un  tbe  other  hand  to  the  plentiful 
diet,  the  forced  nutrition  during  convalescence,  and  the  rest  combined 
with  it,  there  is  again  more  fat  tlian  muscle  formed,  and  the  decom- 
ptisition  products  of  the  albumin  ai*e  less  comiilet-ely  burned  up  and 
instead  are  changed  into  hit  which  is  likewise  dejioniti^d.  Therefore 
the  disturbances  in  the  course  of  convalescence  dejjendent  upon  cardi- 
ac weakness  and  amemia  will  not  imly  l>e  greater  than  l>efr»re,  but  also 
the  corpulence  will  be  apt  to  increase. 

Gmve  dangers  threaten  the  life  of  the  corpulent,  moreover,  by  the 
anomalies  of  mei'ibolism  resulting  from  the  nceumuhition  of  fat  in  the 
body,  partly  by  complicating  diseases  which  either  are  due  U)  the 
same  cause  as  the  increased  fat-formation  or  are  induced  by  it :  uric- 
acid  tliathesis  and  gout,  functional  distuHmnces  ami  diseases  of  the 
kitlneys,  arteriosclerosis,  diabetes  mellitus,  carcinosis.  We  encoun- 
ter them  sooner  or  later  in  the  further  course  of  the  disease.  Under 
their  Imleful  influence  the  symi>tomatology  changes,  the  existing 
symptoms  are  aggravat^^nl,  additiimal  ones  ajvpear,  and  they  detin- 
mine  tlie  extent  of  the  com  plica  ting  j^rocesses  which  modify  the  ter- 
mination of  the  disease  acconling  to  their  nature. 
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Oi>esity  may  persist  in  the  various  phases  of  its  development  for 
a  pretty  longtime,  with  slight  changes  in  its  symptom  complex,  until 
the  gradujd  tlissohition  of  the  organism;  or  else,  in  less  fre<juent 
cases,  it  leads  to  an  early  fatal  termination*  under  a  rapid  succession 
of  the  symptoms.  Hence  tlie  changes  in  the  various  organs  will  differ 
accxirtling  to  the  stiige  of  the  disease  and  its  8ym[)toms,  and  while 
tlie  first  organic  changes  due  to  tJie  iucreasetl  deposition  of  fat  are 
more  meclianical,  degeneration  will  develop  later  on  with  the  prog- 
fesH  of  the  nutritive  ami  cirrulati>ry  disturbances. 

Thti  most  conspicuous  alteration  in  general  obesity  is  presented 
by  the  adi{x)se  tissue  and  tissues  imdosing  fat.  This  aIt<^ration  aflTitfctfi 
inainly  the  quantitative  n?latinns.  Tlie  increased  volume  which  may 
assume  colossal  dimensions;  the  wiilening,  the  jH^rmeiitiou  and  infil- 
tration of  the  sulistance  of  the  different  organs  bv  fattv  tissue;  the 
Vol.  IL^4a 
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li  is  an  afiiikal  iuA  Ibal  tbe  Rdac^xia  of  firt  m  caaea  of  eoa- 
g^eiiital  cbtmtj  is  effected  vith  the  vAmoek  dtffiraltr,  often  oolj  lo  a 
limited  eiAemt,  aad  that  idapaea  are  ^tcij  favqaent  or  fona  Ilia  rala; 
while  in  ptaaona  who  hate  beooae  corpnlettl  oidy  Ikroogh  excosaHa 
ntitritiofi  the  redaction  ift  not  akne  more  easily  attained  but  is  ako 
more  laatiBg.  Jn  the  latter  caaes  we  might  be  jastified  in  armnwiii^ 
in  aoeofdaaoe  with  ucir  piasappositiony  Aat  the  prefonied  adipoaa 
Heeoe  doea  not  e^toeed  the  normal  and  poaaiUy  may  be  below  it»  while 
in  the  former  elaaa  of  patJeaiw  there  ia  probably  from  the  start  an  ah- 
normaOy  great  amonni  of  adipose  txaaoe  in  vhich  the  liqaefaetion  and 
oombaatiQQ  of  the  fat  is  Iwoiigfat  aboal  with  gicaler  difficiilty  than  in 
a  fitly  tisBoa  reenltiiig  from  the  absorption  of  fat  by  the  racmectita 
tiarae.  Further  analomioo^iAyaiological  inTest^atioBa  and  experi- 
ments  with  reference  to  this  theory  baaed  on  empiricism,  which  ex* 
fj^na  many  pheoooiena  in  the  patfBology  and  treatment  of  obesity 
that  are  otbenriae  hard  to  andeiatand»  are  still  laAipg, 

In  the  hisloloipeal  elements  also  quantitative  differenoea  in  the 
aeenmnlatioa  of  fat  may  be  damonatreted  in  Tarioos  caees  of  olioeif^ 
In  the  adipose  tiaeDe  obaerrod  in  the  plethoric  form,  which  fe 
ehu^ic,  tense,  and  hard,  the  fat  (.rldmles  are  large,  great  h  dt^ 
traded,  the  fat  oelb  are  completely  filled  with  fat  and  tamafncmed 
tnki  lOQodi.sht  oval^  or  more  elongated  Teateulor  formationa^  whoaa 
mambrane  or  nuclei  can  no  longer  be  clearly  reeogniaed.  The  ma- 
eona  or  rather  mncoid  intermediate  mibitance  is  spareety  dereloped, 
baldly  demonstrable.  &o  tliat  the  f^t  ci^lk  are  eloeely  packed  and  thna 
conatitate  a  firm  tiasne  which  has  a  granular  section  eren  in  the 
oidaTer.  In  other  caaes  of  the  more  anjoraic  and  hydrr» '--  -  — -  "^tj 
with  flabby,  doughy  maasee  of  fat»  the  cells  are  less  til 
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dSiil  only  half  a^  much  an  the  otber  kind,  and  partly  contain  several 
larger  and  smaller  drops  of  fat.  Meml^rane  and  nuclens  are  abo  more 
distinctly  demonstrable.  Tlie  fat  glulml*>s  aro  small,  l<ii*sely  put  tiK 
getLer,  and  tbe  iutt^rniediate  sulmt^uco  ia  mure  abundant,  Katarate^l 
with  sero-mucoua  fluid,  and  imparts  to  the  tissue  the  characteristic 
doughy  (quality.  The  tensely  fillinl  adipose  tissue  has  a  more  whitish 
or  yellowish  color,  in  the  other  less  cnmpleti'Iy  lilled  fat  cells  the  yel- 
lowish or  reddish-yellow  color  is  more  pronouncetl.  The  tlifTerences 
in  the  external  characteristics  of  the  jidipi^se  tissue  are  due  partly  to 
•tbe  varying  chemical  composition  of  the  fat,  partly  Ut  the  varying 
amoTiut  of  coloring  material  present,  and  to  the  condition  of  the  aur* 
rounding  tissue  as  regards  bulk  and  arrangement. 

Aside  frtjui  the  ih*11s  of  tb«  ndiyiose  and  connective  tisauo  and  of 
irariouH  organs,  the  fat  seems  also  to  occur  in  a  finely  divided  state 
in  some  tissues  ami  in  the  blruHl  serum.  Tluis  Valentiner  found  in 
the  mHcrosco[)ically  normal  muscles  (frtun  the  centre  of  the  f)ei*toraHs 
major)  of  three  corpulent  persons,  barti  drinkers,  3.9  to  4,9  i^er  cent, 
of  fat,  while  the  same  tissue  from  three  otln^r  marasmic  individuals 
yielded  only  1.3  to  1.7  i>er  cent.  Acconling  to  different  olvservations, 
fat  in  the  bl€>od  of  corpulent  xienaons  can  be  recognijsed  even  macro- 
jpcopiciilly  by  the  milky  turbidity  of  the  serum,  but  according  to 
Becquerell  ami  RtKlier  this  sef^ms  to  rHCur  cliietly  iu  drunkards. 

The  adipose  tissue  of  man»  which  liquefies  at  20  to  25°  C.  and 
solitlifies  l>t*low  12  Ui  L"i",  contjiius  the  glyceridea  of  oleic  and  pnl- 
mitic  acids,  with  but  little  stearic  acid;  the  composition  changes, 
however,  with  the  age  of  the  individual.  The  fat  of  tbe  new-lK^rn, 
JUX'onling  to  Langer,  contains  more  pajmitic  and  stejiric  aci<ls,  and 
less  oleic  acid  than  that  of  the  adult;  its  melting-point  is  therefore 
higlier.  But  the  melting*ix>int  differs  also  ai^cording  to  tbe  orgaoB 
in  which  the  fat  is  deposited:  it  is  highest  in  tbe  fat  of  the  ki*lney, 
lower  iu  that  of  the  sulx'utaneous  tissue,  and  lowest  in  the  fat  accu- 
mulated in  the  liver. 

Whether  there  is  a  qualitative  difference  in  tbe  ct>m|Kisiti<ni  of  the 
fat  in  the  various  forms  of  obesit\  him  nut  \  et  been  determined,  al- 
thougli  it  does  not  apfn^ar  inqmibable  and  baa  even  lM?ea  asmbed  by 
some  authors  to  special  etiological  factors. 

Acrtinling  to  Ijiuger's  invi'stigatinns  the  cx^miK)sition  of  tli«i  fat  at 
different  agea  varies;  that  of  tbe  n©w-l»orn  contains  about  three  times 
as  nmch  fatty  acid,  palmiti<*  and  stearic  a<n<ls,  as  tliat  i>f  the  adult, 
and  he  places  itn  melting  point  at  45"^  C.»  while  tlmt  of  the  adult 
li<|nefies  at  30'  C.  Mon^over,  the  fat  of  young  bmndy  drinkers,  ac- 
cording to  Rokitanaky,  is  said  to  \w  distinguished  liy  an  uncomnjon 
faifcllowy  hardness  and  to  approach  iu  itn  quality  some  of  the  animal 
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fats  such  aa  mutton  tullow,  Tlie  experience  of  cattle  breeden  el 
that  the  fat  differs  with  the  food  supply,  and  they  call  it  in 
one  case  good  or  healthy  and  in  the  other  bad  or  tmhenmiT, 
Quite  a  cousiderahle  difference  in  the  nutrition  of  pletlioric  liod^ 
&ii]3enuc  corpulent  fien^ons  exists  also  iu  the  quantity  and  c|ualitv  of 
the  diet  and  is  fjerpetuated  in  the  utilization  of  the  varying  material 
in  digestion,  transfonaution,  and  deposition.  There  is  morociver  iuj 
anffimia  and  hydi*sBmhi  a  greater  fat-formation  by  restriction  of  Ihfii 
oxidation  processes  in  consequence  of  the  deficiency  in  hfpmo|!;lobiii| 
and  the  accumulation  of  water  in  the  blood  and  tissues.  The  experi-| 
nients  by  Munk  and  others  to  determine  the  results  of  feedinj^  differ*! 
ent  kinds  of  fat,  especially  mutton  tidlow,  liusee<1  oil.  rape  oil,  ele,J 
are  likowisi>  of  interest  in  the  settlement  of  this  question. 

77*€  BlooiL—liUm  abnormal  conditions  of  the  blood  in  the  Yarions  i 
forms  of  corpulence,  plethorn,  ansemia,  and  hydr^emia,  ciin  be  ilefo*] 
onstrated  clinically >  pathologico-anatomically,  and  by  the  direct  de-' 
termination  of  the  specific  jerravity,  the  hemoglobin  contents,   th^ 
density,  and  the  proportion  r>f  water. 

Although  we  have  no  figures  in  proof  of  a  true  plethora,  yet  elini* 
ca.1  and  amitomical  facts  point  indisputably  to  the  presence  of  such  a 
quantitative  anomaly  of  the  blood.     Lndividuals  in  whom  we  arei 
forced  to  assume  the  existence  of  i)lethora  have,  as  shown  in  the ' 
symptomatology,  a  full,  strong,  tense  pulse,  a  pronounced  dispoai* 
tion  to  congestions,  exliiliit  hypersBmia  of  tbe  external  skin  and  the  | 
mucous  memb nines,  a  miirked  tendency  to  hemorrhages,  eapeciidly 
in  the  brain  and  lungs,  by  reason  of  greater  or  leaser  rise  of  blooc! 
pressure.     At  the  autopsy  we  find  a  considerable  amount  of  blood, 
together  with  hyfK>rtrophy  and  dilatation  of  the  heart  in  consequence  ' 
of  the  pewistently  increased  demands  uixm  it ;  while  the  circulatory 
apparatus  is  under  an  abnormally  high  tension,  even  when  the  in* 
creased  amount  of  blood  is  compensated  for  by  enlargement  iif  th<? 
heart  (dilatation).     Hence  we  find  in  the  entire  vascular  apparataii  I 
clear  eWdenci*  of  a  larger  mass  of  blood  which  fills  it,  and  it  should 
lie  especially  noted  that  the  blood* vessels,  like  the  hcai*t,  adapt  them- 
selves to  the  volume  of  the  bloo<h     In  plethoric  persons  the  ve««fili 
are  greatly  tlilattnl  as  far  as  the  capilhiries.  and  their  walls  are  thick- 
ened, while  in  chronic  anremia  tln\v  appf*ar  narrowly  contructe<l  and 
tliin-walled.     Tlie  difterences  are  most  marked  in  tlie  thieknees  lif 
the  wall  and  the  width  of  the  aorta,  which  in  the  plethoric  is  found 
three  or  four  times  as  wide  as  in  the  amemic. 

The  si>ecific  gravity  of  the  entire  blood  shows  an  increafie  to  and 
l>eyond  iJWi  und  LrMJH,  and  that  of  the  serum  up  to  1.03,1  and  1/IS4. 
The  hajmoglobin  contents  may  rise  beyond  100  per  cent.     Higher 
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percentages,  beyond  li)8  and  110,  nro  doubtlesi*  due  to  eoDgestivo 
concentration.  The  coefficient  of  density  at  tlie  same  time  will  like- 
wise indicate  KW  in  105»  as  determined  with  Bixzozerr^'s  cytonieter. 
In  anremia  the  s|)ecific  gravity  sinks  to  L()<57-L<>^^H  and  often  lower, 
the  sernm  reaches  at  most  1.028,  while  the  hiemoglobiu  contents  may 
amount  to  80  j»er  cent,  and  less.  The  ccjefficient  of  density  nmy  fall 
to  70  ant  I  even  less.  In  women  all  these  tignreH  are  much  li»wer,  cor- 
resp«)nding  to  the  general  projmrtions  of  their  blood  as  compiai-ed 
witli  that  of  man.  In  i)lethora  the  spetufic  gravity  of  the  entire  bhxnl 
is  at  most  UAI2;  that  of  the  serum  Ll>20»  haemoglobin  contents  90  f>er 
cent.,  coefficient  of  density  00-0»k  The  lowest  figures  I  ftnind  in  ane- 
mia were:  s[>ecific  gravity  of  the  entire  blooil  1.050,  that  of  the  serum 
L021,  hit>moglobiu  contents  lU  |M?r  cent,  C4:)efficient  of  density  67.8. 

As  compared  with  true  plethom  we  find  here  an  overfilling  of  the 
vascular  apparatus  with  ablooil  which  no  longer  imjssossi's  the  normal 
composition,  bat  shows  more  or  less  markecl  delations  as  regards  a 
diminution  of  its  .solid  constituents  and  an  increase  of  water. 

Serous  plethora  develops  chiofly  when  the  excretion  of  the  super- 
fluous water  is  int*>rferB<l  with  l»y  disturbances  of  tlie  cardiati  and 
renal  activity.  Owing  to  the  accumulation  of  water  in  the  blocnh  de- 
spite the  existing  absolute  hy[)aIl»uminosis,  the  volume  of  the  bloixl 
is  augmented  and  the  vascular  apparatus  isalmormally  filleil,  at  least 
temporarily  until  hydropic  i^xcretiou  rH»cni"s.  Hence  as  a  rule  the 
contrast  between  the  pallor  of  the  face,  of  the  external  skin,  and  the 
mucous  membranes  nf  such  i>ersons  on  the  one  hand,  and  on  the 
other  the  fulness  of  the  vasc-ular  apparatus  (abnormally  high  ten- 
sion of  the  pnlsf)  is  striking.  At  the  aut<i]»sy  ot  such  obese  per- 
sons the  internal  organs  are  usually  rt*nmrkably  deticiont  in  normally 
colored  bloml,  as  com[*ared  Ut  Hie  alxive-descril^od  findings  in  true 
plethora,  and  generally  tilled  with  only  a  small  amount  of  pale, 
IcMisely  coagulated  blood  (v.  Rec»klinghausen). 

In  pronounced  forms  nf  hydni^mia,  according  to  the  older  obser- 
vations,  the  amount  of  albumin  in  the  bloocl  is  as  a  rule  lielow  CO 
per  cent.  (Becunerel  and  Rcxlier.  Andrea  and  flavan^,  Al^eille,  0, 
Schmitt,  and  uth^rs),  while  the  salts  dissolved  in  tlie  plasma  remain 
behind  with  the  retained  waiter;  according  to  C.  S<*hmitt  in  the  fin> 
I>ortion  of  nine  parts  of  plasma  albumin  to  one  part  of  tlie  onlinari*' 
plasma  salts.  The  8i>ecific  gravity  of  the  entire  blcxwl,  acconling  to 
my  oliscrvations,  is  in  men  1.057,  that  of  the  serum  1.023.  htemo- 
globin  contents  83  per  cent.,  coefficient  of  density  HO.  In  women  I 
obtained  as  extreme  values:  si>ecific  gravity  of  the  entire  blood  1.043^ 
that  of  the  serum  1.019,  hiemoglobin  contents  4o-o0  ]•»•?  ' -?<^  i.T-ffi. 
cient  uf  dcm^ity  56. 
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Tlit  ArferieM, — Changes  in  the  vaseiilar  apparatus  proper  develop 

among  the  older  curpuleDt  persons  as  a  nile.  with  the  t^ymptoius  of 
chronic  endarteritis — opacity,  thickening  and  softening  of  the  iuiima 
with  partial  fatty  itietamorphosis  of  the  latter;  these  chioiges  may 
occasionally  extend  to  tlie  media  and  adventitia,  and  by  the  deposi- 
tion of  lime  8alt8,  etc.,  lead  to  the  com iilica ting  diseases,  sclerosis  ai 
atheroma. 

In  the  anpemic  type  of  corpulence,  among  girls,  'women,  and 
young  i»er8onH»  the  anatomical  changes  in  the  arteries  are  limited  to 
the  simple  fatty  degeneration  of  the  iutima  and  media  peculiar  ta 
anatmia,  and  may  be  often  entirely  aliseut  in  early  age.  As  regards 
the  venous  system,  special  mention  must  1m?  made  of  the  occurr4>nco 
of  varices  on  the  legs,  heraon-hoidal  nodules  about  the  rectum,  vari- 
cocele, etc.,  mainly  in  patients  with  plethora  and  in  advanced  a^^o  (see 
below). 

The  Heart. — ^Tlie  heart  muscle,  as  long  as  but  little  fat  covers  it, 
will  be  able  to  re8[»ond  to  the  increased  tlemands,  often  even  fur  a 
long  time»  or  it  liyiiertrophic^s  under  moderate  dilatation  of  ita  cavi- 
ties, corresponding  t*)  the  greater  quantity  of  lilood,  as  it  does  iu  prog- 
nancy  in  which  it  answers  similar  reciuiremcnts.*'  The  patient  siif- 
fei-s  no  or  but  inconsiderable  iiiconveuieuces,  i>erhai)s  only  aft^*r  active 
exei-tions  such  as  running  and  stair-climbing,  esi>ecially  after  a  more 
or  less  ample  meal  when  the  thtiracic  space  is  at  the  same  time  dimio- 
ished  by  the  ui>ward  movement  of  the  diaphragm.  In  some  oasei* 
shortness  of  1>reath  and  palpi tiition  set  iu  after  a  full  meal.  Other 
symi^toins  on  the  part  of  the  respiratory  apparatus  are  still  absent. 
Physical  examination  shows  either  normal  conditions  or  at  mo^t 
slight  enlargement  of  the  area  of  cardiac  dulness;  the  apex  beat  is 
somewhat  dis]>laced  outward,  the  sounds  are  pure,  but  slightly  muf- 
fled according  to  the  more  or  less  thick  interposition  of  the  fattv 
deposit. 

Only  when  witli  the  gradual  augmentation  of  fat  the  deposit  on 
the  heart  is  likewise  increased,  especially  when  the  fat  accumu- 
lates more  and  more  l>eneath  the  pericardium,  begins  ti^  fienetnite 
from  the  suh'i  l>etween  the  muscular  layers,  and  the  stmcture  b**- 
come^  looser,  do  the  muscular  walls  ilisteud— first  the  left  heart  by 
reason  of  the  resistance  in  the  gi-eater  arterial  system  and  tlie  steadily 
rising  intracardial  jiressure — and  a  dilatation  of  the  left  ventricle  n^ 
suits  which  leads  to  its  hypertrophy.  Since  a  compensation  of  tho 
advancing  disturbances  iu  the  circulatory  apparatus  is  not  effected 
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tlienltv,  nr  is  so  for  a  short  time  only,  and  the  left  heart  is  nnable  to 
tUrtpoHo  completely  of  the  mcrtiitsetl  uuioimt  of  blood  which  flows  into 
it,  thcj  bh»o<l  sta^^uateH  in  the  left  auricle  and  dilates  it^  and  re- 
gurgitates and  accumulates  in  tht?  hmgs,  whieh  in  their  turn  incre^use 
the  work  of  the  right  heart,  and  when  the  latter  in  unable  to  re»pond 

it,  a  dilatatiou  and  hyijertniphy  of  the  right  Tenti'iclo  will  Ik>  su- 
Iperadded.  But  thin  lesion  of  the  circulatory  apparatus  is  not  liual, 
'Tlie  right  ventricle  is  le»s  able  than  the  left  to  eJfect  comiiensation, 
and  hence  the  congc^stion  continues  in  the  right  auricle  and  the 
venous  apparatus  back  of  it»  causing  dilatation  and  overfilling  of  its 
vessels.  It  is  obvious  that  this  condition  will  result  Sfioner  in  pro- 
portion as  the  heart  is  unable  in  resist  the  on-flowing  blcxkl  ruasat^ 
and  the  ever-increasing  intracardial  pressure,  that  is  to  say,  the  greater 
the  deposition  and  penetration  of  the  fat  upon  and  into  the  muscle 
the  more  rapid  the  progress  of  the  lesion.  On  the  other  hand,  the 
resistance  in  the  vasculai'  apparatus  by  the  accumulation  of  tit  in  the 
body,  the  viscera,  and  tissues,  is  incrimsed  by  the  fact  that  the  fatty 
depimitA  hinder  the  dilatation  of  the  arterial  tulieand  prevent  a  nipi<l 
traiisitiou  of  the  arterial  systole  into  the  diastole.  The  fatty  dc- 
poKib*  and  the  compression  of  the  aiteries  therefoi-e  influence  at  the 
same  time  the  movements  of  the  heart  and  the  pulse,  which  hitter 
assumes  tlie  character  of  the  pulsus  tardus  as  the  heart  slowly  sur- 
nionntM  tlie  ol)stacles  pi^sent  in  additiou  to  the  delayed  ex[iansion 
and  contraction  of  the  arteries. 

Pen^ussion  sh<iws  the  anm  of  cjinliao  dulness  enlarged,  according 
to  the  stage  of  the  fatty  heart,  first  in  length,  later  abo  in  width.  A 
larger  portion  of  the  heart  atljcdns  the  thoracic  wall,  the  im]tulse  is 
diffuse  and  lacks  force,  and  the  apex  beat  is  usually  displaced  out- 
waril,  [M>ssesses  slight  resistiiuce,  and  ofti^u  cannot  U>  felt 

On  auscultation  the  heart  soun<ls  ai-e  clear  when  no  eomplicatir>n 
is  present;  when  the  hypertrophy  and  dilatation  are  stiU  coDfitjeil 
mainly  to  the  left  heart  they  are  loud  and  distiuct,  frerpiently  with 
atHH*ntuation  of  tlie  second  aortic  sound.  But  when  the  signs  of  in- 
sufficiency of  the  left  ventricle  become  more  marked  and  the  right 
ventricle  has  likewise  unden^one  dilatation  and  hypertro[ihy.  then 
the  lieart  soiuids  iliminish  in  intensity,  they  liecc^me  muffled  with 
ever  more  distinct  accentuation  of  the  second  pulmonic  sound,  A 
reiluplicat^d  sound  may  nls<»  l>e  obsen-ed  in  systole  owing  to  the  on* 
ecjual  contraction  of  the  ventricles. 

The  pulse  in  the  majority  of  caseis  is  slow  (pulsus  tardus),  espe- 
cially when  the  obesity  is  great  and  plethora  exiats.  In  other  caaes 
it  l>ocomes  frec|uent  and  may  lose  in  quality  with  the  prf>gn3ss  of  the 
cirouIator\  disturbauaea^  until  it  finally  is  dicrotic  or  aulxUcrotic. 
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At  the  Bame  time  with  the  iucreasing  weakness  of  the  heiirt  the 
impeded  circulation  becomes  i)erceptible  by  reason  of  regurgitation  of 
the  blood  in  the  venous  apparatus,  and  dilatation  of  the  smnller  cu- 
taneous veins;  we  Bee  this,  for  instaoee,  in  the  circle  of  ectatic  veiui* 
and  capilhiries  which  stnrt  from  the  eusiform  process  and  extend 
along  the  lower  margin  of  the  ribs  toward  both  sides,  also  by  the  for- 
mation of  varices  on  the  extreniities  and  dilatation  of  the  reetjil  Tcinii 
Tyhich  are  njost  apt  U:>  exhibit  the  influence  of  gravity  and  the  slight 
proimlsive  and  aspirating  force  of  the  heart.  The  rectal  veins  are 
not  only  dependent  in  every  normal  position  of  the  btxly,  but  the 
efflux  of  the  bh^od  is  besides  frequently  imi*eded  by  frecal  aeeumo- 
lations  at  the  iipi>er  part  of  the  rectum,  due  to  the  excessive  aud  im* 
proi>er  nutrition. 

The  symptoms  of  the  patient  will  be  intensified  more  or  less 
rapidly  according  to  the  increase  of  the  circulatory  disturbauc 
which  are  comiiensated  less  and  less  comjdetely  by  the  fatty  he 
embarrassed  respiration,  shortness  of  breath,  and  palpibitiou  will 
OLumreven  on  moderate  exertion  such  as  a  quick  walk  and  8tair-<^limb- 
ing,  and  will  reach  a  distressing  heiglit  with  more  violent  effor 
Not  rarely  there  may  be  frequent  attacks  of  dyspnoea  and  ver 
Wlien  the  oliesity  has  attained  a  high  degree  the  patients  are  nejirlj 
always  forced,  aft^r  a  slioii:,  walk  or  ascent,  often  after  ever^v  fen 
steps,  to  stop  and  breathe  with  o|)er  mouth  and  distended  DOBtril»» 
to  gasp  for  hit.  At  the  same  time  the  excitement  of  the  heart  Uan 
risen  to  a  violent  i>alpitation,  and  the  st<^>rm  is  allayed,  the  resjiii 
tion  iHK^oming  freer  and  deeper,  only  when  the  patient  i-enmins  stand 
ing  and  keeps  perfectly  quiet  Any  at  all  active  muscular  exertion, 
movement  of  the  arms,  turning  of  the  head,  stooping  or  sitting  down, 
during  which  the  abdominal  viscera  are  crowded  ujiward  and  Uie 
resi»iratory  space  is  contracted,  immediately  increases  tlie  dysfinc 
and  [>al  pi  tilt  ion,  and  forces  the  patient  to  rise.  Often  prolonged  nl 
solute  rest  is  necessary  before  normal  respiration  and  cardiac  acdon 
are  restored. 

Bespirafory  Apparatus, — The  respiratory  symptoms  of  such  pn*^ 
tients  are  due  not  only  to  the  insufficiency  of  the  heart  muscle  and 
the  overfilling  of  the  lungs  by  rt^ason  of  the  regurgibition  of  the 
blood,  but  they  are  also  increased  by  the  mechanical  influence  of  the 
masses  of  fat  accumulated  in  the  body.  The  large  alHlomtnal  di^ 
posits  of  fat  crowd  the  diaphragm  far  up  into  the  thoracic  8|iace  and 
diminish  its  capacity,  while  the  enlarged  and  not  rarely  great  voIuuh 
of  the  fatty  heart  and  the  fat  accumulatetl  in  the  mediastinum  le 
it  still  more.  Moreover  the  fat  on  the  stirfrtce  of  the  thorax,  which 
lis  nut  rarely  enormous,  influences  the  respiratory  si>aoe,  sitioa  the 
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weak»  fatty,  iiupoteut  miiscleg  are  luiable  U)  lift  and  clist^^nd  tlio  tho- 
racic walla,  with  their  heavy  load,  in  a  normal  mauuer;  and  on  the 
othor  hand  the  diaphragm  cannot  force  down,  hh  under  ordinary  con- 
ditionB,  the  elevatod  alxlominal  viscera,  enlarged  as  they  are  by  fatty 
infiltration  anil  ilepotiition,  into  the  ab<lomen  which  is  likewise  bur* 
d^'ued  .with  tldek,  almost  unyielding  deposits  of  fat.  Hence  the 
rcKpiratcry  capacity  of  the  lungs  and  their  inspiratory  distention  are 
considerably  restricted  from  two  sides.  This  explains  why  even  at 
this  stage,  without  furtlier  [lathological  alterations  in  the  heart  and 
lung8,  the  jwitients  i[uickly  become  short  of  bre^ith  at  night,  espe- 
cially when  low  down  in  the  In^d,  as  the  alxlomiual  viscera  then  gravi- 
tatt^  farther  into  the  thorax;  or  why  they  lose. breath  when  the  stom- 
ach is  greatly  distendt^l;  or  finally  why  the  dyspnceic  sym[>toms, 
which  may  assume  the  character  of  asthmatic  attacks,  wake  the 
patient  and  cause  him  to  sit  uj>  or  jump  out  of  bed. 

The  weak  heart  action,  the  stasis  in  the  venous  apparatus,  and  the 
slight  excursive  [>ower  of  the  thorax  gradually  cause  in  the  brt>nchial 
mucosa  and  in  the  compressed  lungs  an  extensive  congestive  hyper- 
lemia  which  in  its  turn  gives  rise  to  catarrhs  with  nearly  unifonnly 
chronic  course  and  frecpient  acute  exacerbations,  either  s|K>ntane- 
ously  or  after  sliglit  irritation  snch  as  change  of  temj>eratui*e,  inspi* 
ration  of  cold  air,  stay  in  damp  rooms,  wiud»  a  wetting,  etc.  The 
patients  cough  much,  expectorate  contiuuall\ ,  the  breathing  of  any 
at  all  irritating  air  may  pi'oduce  paroxysms  of  ctnigh,  or  the  mucus 
accumulated  in  the  bi*onchi  may  give  ris4>  t*>  it-  Wliile  the  j>en.'U8- 
sion  sound  of  the  lung  is  |jroix>rtionately  weakened  by  the  increasing 
layer  of  fat,  we  |M^rceive  in  auscultation,  aside  frf)m  a  more*or  Ws 
altereil,  exaggerateil,  or  diminished  vesicular  murmur,  various  small 
and  large  veeieular  rules,  f>urring  and  whistling  scmnds  over  larger  or 
smaller  portions  of  the  lungs.  In  these  ever  acutely  exacerbating 
chnmic  catarrlis  lies  the  further  danger  to  the  patient  of  a  lobular 
cat^irrlial  pneumonia,  as  the  inflammation  readily  extends  from  the 
bronchi  to  the  alveoli,  even  by  the  imtation  of  the  trickling  or  aspi- 
rated mu(*u8.  Owing  to  the  insutHciency  of  the  heart  muscle  the 
prognosis  of  such  pneumonias  in  the  ol>ese  is  as  a  rule  unfavomble 
and  a  fatjil  termination  is  rather  frec[uent. 

Furtlier  results  of  the  chronic  catarrhs  of  the  air  passages,  owing 
to  the  high  ex])iratory  pressure  in  the  paroxysms  of  cough  and  to  the 
distention  of  the  alveoli  whose  bronchioles  are  plugged  by  swelling 
and  mucus  during  the  forced  insf»iration.  are  inflation  of  the  lung 
tissue,  diminution  of  its  ebisticity,  and  emphyeemft,  which  latter 
again  leads  to  disturbances  in  the  pulmonary  circulation  and  adda 
another  complication  U)  tho  iliHtjise- 
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fVoJter  by  ikt  Skin  tmd  K9dmy9,—Tbe  irriUbilitT  of  Use  mmmi  ^mnds 
acid  ib«9  aecielm  td  wwBBi  wliidi  m  depefMfeoi  npoii  keol, 
metirHy,  a&d  nemos  ioUoemotm,  k  giuiMy  tncniMd  la 
The  Am  m  eca^gggted,  Ibe  eweai  glands  are  tii  a  stale  of  ocmiditiial 
iffritatimi,  a&d  tfae  inmttilik  penqnialiDQ  »  incieaaed*  A  faud  v 
appreciaUe  riae  of  tenpenlim^  and  ibe  lami  apparenl  exetticm,  bsi 
wliidi  m  ibe  ocxrpnle&t,  ovii^  la  the  diaplaeemefit  of  the  lieaTT 
nmwfw  ol  fal  depcatted  tm  the  body,  ia  alirajra  associaled  with  con* 
aidaimbla  laiiaciilar  effort  and  leada  to  im^iased  maidfeetaiioii  ol 
oiefgjr  and  derelopiEieot  of  heat,  cause  more  or  lees  piolnae  8w< 
The  aognieiited  excitetum  of  water  by  the  skin,  hower&t^  is  dt»e 
to  another  cave,  namely,  the  leettned  excretion  of  water  by  the  Idd* 
neys,  which  becomes  mote  and  more  perceptible  with  the  increase  of 
the  cinrulatory  distnrbanees  and  the  stsdii  in  the  Tenons  ap; 
and  is  followed  by  greater  tension  in  the  ncariotialy  acting  oi 
the  Mkin  and  langa.  In  this  stage  the  qnantity  of  nrine  during 
twenty *four  hoors  raries  between  600  and  1,500  c,c.  (30  and  50 
cmnoesK  ^'f  counie  aceorditig  to  the  amoofit  of  fiuid  ingested. 

If  the  amoiaits  of  fluid  ingested  and  of  urine  excreted  daring  twenty* 
frjur  boTira  are  carefully  meaaored  in  such  patients  and  the  differeaoo 
noted,  moHt  remarkal^le  results  are  oft^n  obtained.  Under  orclinaiy 
nutritivtf^f  conditions  and  an  arerage  amount  of  water  in  the  aolid  food, 
the  kidneys  excrete  normally ,  nnleas  spe<^ial  causes  are  present  for  in- 
cro.aHe<l  excretion  of  water  by  the  skin  and  lungs,  about  18  to  30  jn^r 
cent*  less  than  the  water  ingested  with  the  Ijeverages.  Thia  ditttr- 
euce»  together  with  the  water  contained  in  the  solids,  jiaaaeti  oflf  in 
the  sensible  and  inBcnsible  perspiration.  Instead  of  this  nearly  con- 
sbmt  difference,  we  obtain  in  these  patients  a  deficit  sometimes 
to  fjO  jier  cent.,  soraetimes  of  only  5  to  10  i^er  cent, — even  mii 
allowance  for  the  i>erspinition  or  preventing  it  as  much  as  posai 
or  oometimea  a  surplus  in  the  urine  of  fnjni  f)  to  10  j»er  cent,  and 
more.  Allowing  in  this  calrulation  for  the  water  nonnally  excreted 
by  the  skin,  18  to  30  r>er  cent.,  we  have  a  surplus  of  3C  to  40  per 
cent,  which  can  only  be  derived  from  the  water  accumulated  in  the 
body. 

Himce  quite  marked  iiTegularities  in  tlie  urinary  secretion 
mauifesU*d,  whicli  occur  in  the  form  of  polyuria  and  oliguria,  thi^ 
fr*rnior  of  which  always  removes  more  or  less  completely  the 
left  in  the  bmly  by  the  latter.  In  the  further  course  of  the  ci 
tory  disturbances  these  relations  change,  but  always  more  and  moro 
U)  the  disuilvjintage  of  the  excretion  of  whU'Y  by  the  kidneys,  Tlie 
pol^>  mias  occur  mon^  rarely  and  no  longer  deplete  Uie  blood  and  llie 
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tisaueH  suffiLuently  of  the  water  accumulated  in  them,  and  the  pletho- 
ric  form  of  corpuleoce  gnulually  ehatigos  iut^i  tli*^  hvdni'aiic. 

The  urine  varios  iu  conceutratiou  accordiug  to  the  «iimntity  [>asat>d. 
When  the  roacUtioius  are  still  mirmal  it  hanUy  diff«^r»  fryiii  the  ordi* 
uary.  In  oliguria  it  is  highly  colored,  dark  yellow^  bnjwn  to  dark 
brown*  ntid  ou  cooHug  dejiosits  a  hirge  quantity  of  urjiten.  But 
when  polyuria  occuiii  the  coloring  matter  ia  more  diluted  by  tlie  huge 
amount  of  excreted  water  and  tlie  urine  appears  lighter,  jwde  yellow 
or  almost  col»»rle*48.  The  8i>ecifie  gi'avity  depends  altogether  on  the 
concentration  of  the  urine.  Of  the  si>Ud  constituents  the  quantity  of 
urea  varies  according  to  the  ingeBtion  of  nitrogen  and  ita  transforma- 
tion in  the  Ixnly.  The  urates  and  uric  acid  are  ino^t  freijuently  iu- 
creaaetl  and  form  the  chief  coastituentw  of  the  sediments  But  an 
excretion  of  large  amounts  of  oxalic  aind  and  even  true  oxaluria  may 
be  observed. 

The  overloading  of  the  urine  with  urates  and  uric  a<nd,  which  are 
still  further  increased  by  tlie  fretjneut  complication  of  obesity  with 
the  urir^acid  diathesis  and  gout,  lesuls  to  the  devidopmeut  of  concre- 
tions iu  the  urinary  pa,ss*iges,  in  the  i^elvis  of  the  kidney,  and  in  the- 
bhidder,  and  adds  to  the  discomfort  of  the  patients.  The  stones  cou- 
Bist  nminly  of  urates  and  free  uric  acid»  more  rarely  of  oxalic  acid 
and  phoKphates. 

The  liver  of  the  patients  is  not  only  influenc4>d  by  the  chronic 
hyperjemia  wliich  by  itself  may  leiid  toswelUng  and  enlargement,  liut 
has  absorbt*d  in  its  cells  large  mas^e^i  of  fat  iu  consequence  of  the  ex- 
cessive fatrfonnation  in  the  body,  and  henea  pi^eseuta  ui^ually  a  very 
considerable  imTeivHe,  esjiecially  in  thickness,  while  the  anterior 
margin  lias  lost  its  sharpness  and  has  l>ecome  rounded  and  tumid. 

The  enlargement  of  the  liver  cau  bo  easily  demonstrated  by  per- 
cussion, owing  to  the  thii^kening  and  the  sharjK^r  demarcation  of  the 
lower  margin,  es|>ecially  on  percussing  fn)m  the  alilomen  upwanl, 
when  the  liver  dulness  begins  farther  down  below  the  ribs;  but  a 
marked  enlargement  upward  is  rarely  found.  The  resistance  of  the 
livnr  can  l>t»  less  readily  felt  on  palpation  by  reason  of  the  thickened 
abdominal  walls.  The  liver  is  not  painful  on  pre«auro  and  cAm»i«  no 
other  notjible  synipiouiB.  The  patients  am  inconvenienced  chiefly 
when  they  lie  on  tbe  left  side,  as  the  bulky  liver,  which  sinks  down 
from  its  great  weight  and  pre^^ea  on  the  remaining  organs^  interferes 
with  quiet  sle-ep. 

The  secretion  of  bile  by  the  liver  i«  not  disturbeil  by  the  excessive 
al)BorptioQ  of  fai  Not  very  rarely,  however,  the  outflow  of  bile  may 
1x1  impeded,  and  the  incan^eration  of  gall-atonea in  the  bile  ducts  may 
cause  painful  attacka  of  colic. 
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Witli  an  abundant  caDBiunxttion  ai  alcohol  tlie  fatly  Uver  nmj 
early  i^reiient  symptonis  ci  defeneration,  and  ciirbosia  may  deirelop 
oo  that  thd  organ  is  found  ^maUer  than  normal.  The  chioaie  diar- 
AcBBB  obserred  in  corpulent  x>ersond  8hoaid  be  asctibedt  Jicx^nliiig 
to  Kischf  rather  to  the  alcoholism  than  to  the  htty  degenejutiosi  of 
the  liver,  since  the  latter  condition  is  gi^ierallj  aesociated  with  Iiabit^ 
uiil  constipation. 

Stomach  and  Intestmal  Canal, — ^In  the  early  years  of  obositj,  in 
the  Ki'^at  uiajoritT  of  cases,  nutrition  is  eiee^i^e.  often  enonnnooi 
quantities  of  solid  and  liquid,  euitable  and  iiiiHuiUible  fcxids 
drinks  l^eing  consumed. 

By  the  overloading  with,  as  a  rule,  very  indig<    i  '  ' 
the  stomach  is  dilated,  gastrectasia  results^  with  aln  ng  rt^ 

tention  of  the  contents.  Associated  with  this  condition  are  dyfipofi- 
sias  and  gastric  catarrhs  of  various  kinds,  partly  due  to  the  itmuH  by 
the  iunf)proj)riate  nutrition,  partly  to  the  circulatory  disturbances  in 
the  portal  system.  Tlie  plentiful  meals  are  followed  by  sour  erucla- 
tions,  heartburn,  or  extensive  development  of  gases  which  may  pr 
duce  a  more  or  less  troublesome  distention  of  the  stomach  and  lyi 
panites.  Only  after  several  painful  hours  larger  masses  of  slightlv 
OiloroDs  guises  j>as8  by  the  intestine  and  in  a  short  time  i^ase  the 
patient.  However,  the  gases  escaping  upward  and  doimwanl  may 
also  often  acfjuire  a  very  offensive  quality  from  the  retained  in|;e«ala. 
HrnalK^r  quantities  of  gas  are  frfHjuently  exyielled  by  vigottius  j*eri- 
«talti(^  movenitaits,  wheu  a  rumbling,  gurgling  noise  may  be  bean]  at 
a  distjiuce. 

Another^  but  on  the  whole  rare»  s\  nii^toin  i:s  tlie  oc-cJisinual  sensa- 
tion f)f  boulimia.  In  this  condition  the  patients  not  only  curisume 
during  the  day  the  usinil  and  perhaps  more  than  ample  meals,  but 
tliey  are  obliged,  when  the  attacks  occur,  to  ingest  additional  and 
large  amounts  of  tlie  most  heterogeneous*  and  Imlky  ftMnls;  even  at 
nigljt  the  patients  are  awakened  from  sleep  by  a  sensation  of  hunger 
and  eat  considera!»le  <in)intitiefi  of  bread,  meat,  eggs,  etc.  £steimive 
dil/itntion  ni  the  stonuicli  is  seldom  al^sent  under  such  couiUtious, 

Much  more  frequently  than  b<mlimia,  a  sensation  of  thirst  cotnea 
into  the  foreground  in  the  course  of  obesity.  Great  eaters  are 
ally  also  great  drinkers.  The  consumption  of  large  quantities 
fooil,  much  of  which  is  spiced,  sharp,  and  thirst-producing,  likewise 
calls  for  increased  ingestion  of  fluids,  and  when  the  tliirsi  ia  onoe 
tln»rouglily  aroused  it  can  hardly  l)e  quenchml  by  ever  so  hir|i^ 
amounts  of  liquids.  Besides,  the  strongly  spiced  dishes  lead  la 
chronic  catarrhs  of  the  oral  and  pliaryngeal  cavities  (pli^i 
sicca)  which  are  associated  with  altered  secretion  and  dryne- 
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mucous  membraues.  With  the  grailnally  deTeloped  dyspepsia,  how- 
ever, the  appetite  i»  lost  aud  the  craviu^5.  for  drink  Ijecoraee  the  mora 
imperative  aud  un<iueDclmble.  The  patients  at  bust  eat  very  littW  but 
coDsiime  instead  quite  incredible  i|Uiintitie«  of  fluids,  even  plain  water. 

But  should  much  alcohol  be  ingested  with  ilie  other  lifjuids,  or 
should  Htrong  alcoholic  liijuors  be  chiefly  consumed,  the  gravest  f«»rm8 
of  dyspeimift  set  in.  The  gastric  mucosa  which  is  altered  by  the  con- 
gestive catjirrhs,  and  the  food  in  the  yjrooess  of  digestion,  are  par- 
ticularly acted  upon  by  tlie  alcohol  in  an  unfavorable  manner  and  th© 
progi*ess  of  digB8tion  is  retarded. 

The  first  damage  suffered  by  the  intestine  and  its  functions 
through  the  ingestion  of  large  quantities  of  fmxl  consists  likewise  in 
distention  by  tlie  bulk  of  its  contents  and  by  the  gases  resulting  &rom 
the  abnormal  decompositions,  and  in  an  impeded  peristalsis.  The 
intestine  is  unable  tn  propel  the  great  masses  in  an  adequate  man- 
ner, it  becomes  ectatic,  constijiation  and  obstruction  follow,  and  in 
their  turn  cause  intestinal  irritation  with  frequent  thin-fluid  evacua- 
tions which,  however,  do  not  remove  the  bulk  of  tlie  hardened  fn 
In  the  presence  of  diarrhii^H  the  [witicnts  complain  of  inHuffii 
evacuation  and  constipation,  of  pressure  on  the  cheat,  difficult  rea- 
piration,  and  pal|)itatiou  of  the  lieart;  they  feel  psychically  f»ut  of 
sorts  and  resemble  hypochondriacal  suflerers  from  hemorrhoids,  A 
phlegmatic  temi>erament,  slight  bixlily  acti\ity,  aud  a  seilentary 
occupation  or  mode  of  life  pai-ticularly  favor  the  alxlominal  distur- 
Iwinces.  A  true  inflammation  may  iilso  result  from  the  constipatitm, 
especiaDy  in  tlie  caecum  in  which  the  fa?ces  remain  the  longest  and 
in  the  surrounding  8tructim*s,  namely,  typhlitis  and  perityphlitis, 
which  are  apt  to  assume  a  serious  character  and  end  fatally. 

Should  a  catarrhal  inflammation  develofi  in  the  inti^stinal  mucous 
membrane  from  the  constii»ation,  the  latter  is  soim  followed  by 
clironic  diarrhoia,  which  is  also  ffiMjuent  in  obesity  iissociated  with 
alcoholism* 

The  kst  mechanical  effect  of  the  accumulation  of  fat  in  the  ab- 
dominal C4ivity  to  ln!  mentioned  is  the  formation  of  fat  hernias  and 
crosis.     The  hemiaa  owe  their  origin  to  the  proliferation  of  fat 
'int**  a  liemial  sac,  vjiscular  opening,  or  into  fissures  nf  the  al^lom- 
inal  wall  whose  tiasues  have  separated  here  antl  there  under  the  high 
pressure  of  the  visi^^ra,  mi>st  frtM|uently  in  the  liniyi  allrn  lH>twi?«^n  the 
umbilicus  and  the  ensiform  process,  more  rarely  al»ove  the  symphy- 
sis-    After  the  n.^position  of  the  soft,  eawily  reducible  but  painful 
tumoni  the  opening  in  the  linea  allrwi  through  which  they  have  es- 
^eaped  can  Im>  distinctly  felt*     Should  tlie  fatty  tumorn  situated  out- 
ide  of  the  ptiritoueum  drag  the  latt^^r  along  like  a  blind  sac,  true 
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bemiaa  mAj  tmnlt  The  same  cause,  the  alight  r»istaof9e  of  tba  j 
doniirtal  walls,  may  ab»o  ^ive  rise  to  true  abdomiiukl  iietnjaa,  eepe> 
ciallT  umbilical  beruiu»,  which  of  coarse  are  more  frequent  in  wameii 
'tlmti  ill  men«  Wlieu  hernias  are  present  iu  euiinet'tioii  with  cuBfttiiia-^ 
tion  the  penetrating  fseccs  may  eaase  incarceraticm,  which  ah 
leiida  to  dangerous  comphcatious  by  reason  of  the  thick  sttj: 
bent  maifHea  of  fat 

In  the  adi[K)«e  tissue,  especially  that  proliferating  betwi.«nn  the 
glandular  lobules  of  the  pancreas  and  its  surrounilings,  there  han  fae>eti 
obfterred,  first  by  Balser,  then  by  Ponfick,  KJob,  and  Chiari,  a  cir- 
cumserited  necrosis,  fat  necrosis,  which  develoi>s  in  [kati.*hefi  wiihaat 
inflammation.  At  other  f>oints,  too,  in  the  mesenteric  adifiose  liastie, 
in  the  omental  bursa,  in  the  snbf>ericardial  and  snbpleural  a«li|xjoe 
tissue,  also  in  the  pannicnlus  adi[)osus  and  in  the  bone  marrow** 
rjpaque  yellowish-white  patches  were  found,  which  were  paiictifomi 
or  from  the  size  of  a  pin-head  to  that  of  a  pea;  some  of  theui  ixiuld 
l)e  enucleated  or  were  softened  aii<l  don^hy,  others  were  iinder}>oing 
calciticHtion,  They  prorluced  no  symptoms  recofL^izable  durini^  life* 
WTiethi^r  glycosuria  was  iiresent  with  the  disease  of  the  pancreas  waa 
not  stated;  probably  no  attention  was  jmid  to  it.  Chiari  cousidem 
this  wernwais  as  a  cnnt'omitant  phenomenon  of  a  grave  marasmus,  aa 
he  found  it  present  only  in  connection  with  serious  disessea  of  the 
body  (</,  section  on  diaWtes  mellitus). 

Sextud  OnjatiH, — The  sexual  organs  also  suffer  from  the  exceaaiTe 
acxnnn Illation  of  fat  in  tho  bf^l  v .  Even  the  mechanical  influence  uf 
the  enormf»us  masses  of  fat  with  the  aasociated  circulatory  anomali€«i 
must  exert  n  sinjilar  inllurBee  upon  the  sexual  organs  as  upon  other 
viscera,  and  proiluce  disturbances  which  prejudice  their  nutrition,  d**^ 
velopment,  ant]  fmictitm  as  well  as  sexual  life  in  genciTiL 

First  we  must  mention  the  diminution  of  the  copulative  capacity 
and  fertility.  The  large  masses  of  fat  on  the  abdomen  in  man  may 
nbMtruct  rtntioii,  htuI  prevent  it  even  when  olK>sity  is  not  present  in 
both  sexes.  But  the  virility  and  the  sexual  ajipetite  of  men  likewise 
decrease.  The  serneii  of  such  individuals  conUniis  remarkable  few 
or  almost  immobile  spermatozoa.  Azoospermia  is  not  rarely  presenl 
In  s*Miie  regions  of  the  Orient  where  the  men  are  remarkable  for  th€ 
oliesity  male  impotence  is  s^iid  to  be  truly  endemic. 

In  women  the  deposition  of  excessive  masses  of  fat  causes  on  the 
eittemal  sexual  nigans,  the  l^reasts  and  the  vulva,  changes  of  for 
incrimsed  volume,  and  tumefactions  which  by  their  mere  bulk  |iar 
destroy  the  symiiiPtry,  partly  give  rise  to  numerous  inconvemeiK?e 

The  breasts,  in  a  few  rare  cases,  may  reach  an  enormous  si«e 
tlie  excessive  development  of  fat.     Kisch  describes  a  breast  tnc 
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uring  31  cm.  iu  length  and  60  em.  ib  circumferenc?e,  Portalupi  re- 
moved a  breast  weighing  52  lbs,,  and  from  a  woman  aged  tw^^nty-on© 
jears  Kobert  and  AinusHat  extir[)atM  the  niaiiimfe  whit4i  weighed  re- 
Bpectively  30i  and  2iH  lb8.  Such  bivasts  require  sjiecial  8Uptx>rtjug 
apparatus  in  the  erect  and  recumbent  positions,  etc.  Then  the  pre»- 
aiire,  friction,  and  j^weat  caums  espfTially  at  tho  folds  nnder  the 
breast  and  at  thevir  inner  surface,  erythema,  excoriation  of  the  Hkini 
eczema,  and  intertrigo  which  are  apt  to  l>ecome  (minfnl  and  heal  with 
difficulty. 

At  the  vulva  the  labia  majora  and  minora  may  appear  more  or  leas 
enlarged  by  depasits  of  fat»  or  tumors  may  develoi>  on  them  or  on 
other  parts  wbei*eby  urination  is  interfered  with  and  inflaiumatory 
alteration)^  are  prmluced  in  tlie  skin  at  the  inner  nurface  of  the  labia, 
w  hich  are  increased  by  the  hypersecretion  of  tlie  uHuallj  ooexintenl 
intlammntiou  of  the  vaginal  mucosa.  0%viug  to  the  difficult  or  no* 
glecttnl  (vleansing  of  the  party,  ervthema,  eczt^ma,  pruritus,  iuHamma- 
tion  of  the  liair  and  seluiceous  follicles  of  the  labia  majora,  and 
numerous  small  furuncles  appear,  while  at  the  same  time  tlie  skin  of 
the  upper  and  inner  surface  i>f  the  thighs  is  excuriated  and  inflamed 
by  the  escaping  secretion,  the  sweat,  and  the  friction. 

The  internal  organs  also  suffer  by  tlie  pressun^,  disphicement, 
stretching,  and  dragging  caused  by  the  masses  of  fat  in  the  aUlomen 
and  fiehia,  by  the  intestines  fille<l  with  ingesta  of  various  kinds*  abd 
the  frequent  constipation;  they  are  further  influenced  by  the  irape<led 
circuhition  in  the  ported  svst^^ra,  by  the  arti^rial  aTueuda  and  venous 
hypei*jemia,  which  give  rise  to  nutritive  disturliances,  hypersecre- 
tion, inflammatory  pr<wesses,  and  exudations. 

Hence  on  the  one  Jmnd  displacement  of  the  uterus,  anteflexion  and 
retn>flexion,  aut^tversion,  and  jirolapsus  of  the  uterus  and  vagina,  and 
on  the  other  hand  raenstni?il  an         '    -,  amennrrh«eA,  scant  *ru- 

ation,  metiTirrhagia,  chronic  n  iin<l  leucorrhoea  cou  ne- 

«|Qent  diseases  among  corpulent  girls  and  women.  The  sterility  of 
fUch  women  is  mainly  due  to  these  morbid  conditions  which  explain 
the  fact  observed  alriMuly  by  Hii»iMK'nites  tluit  the  oWsity  of  womt'U — 
as  an  instance  he  citea  the  women  of  the  Scythians— is  the  cause  of 
their  steribty. 

Lastly  the  frequent  oceurrence  of  abortion  in  corpulent  women  ia 
connected  with  the  crowded  sfmcM^  of  the  fjelvis  and  abdomen  in  which 
the  pregnant  uterus  cannot  enlarge.  The  i»lTect  of  the  masses  of  fat 
is  the  same  as  that  of  other  abtlominal  tumors  w  hich  lead  to  abortion 
by  the  crowding  and  presaure. 

The  Skin,— \min\^  th»^  orgaiiii'  iliseasen  mention  should  be  made 
of  sonxe  symptoms  preseutetl  by  the  skiu« 
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Tb£  tncroaBed  secreti<m  of  «we9^  hMm  been  alnadj  teiemd  t 
U  larK<^l J  eoBnected  with  the  mmdabnf  disturfaaAaeft  dt^peodeut  Qpon 
the  in^affideoej  of  Iha  beait  oioflde  and  Ihe  aognenled  hmJk  pfodoc* 
lion.  Bat  the  sebocecms  pandit  of  tiw  akin  are  also  oretictm^  aad 
the  CallT  and  oily  aeerotioii  elabofated  br  ibem  ib  laif^  amixiite 
MpfmAs  orer  the  sorface  erf  the  aldn,  espectaUj  that  of  the  faise,  and 
giToa  it  a  dhining  appearance.  Withal  the  Hefaaceoae  ghuMk  are  iisv* 
ally  filled  with  Becn^coi  which  can  be  expreaaed  in  the  shape  of  ifruft 
wliite  pltigH.  or  when  thicker  is  retatned  in  the  glands  and  forma  mil- 
kt-f^eed  to  hemp-aeed  aised  nodnlea,  eonwdoneat  in  the  oentre  of 
which  a  dirtr^grmj  or  Mack  point  marks  the  efferent  doet  of  the 
gland. 

The  increased  aecretion  of  the  sweat  and  sehaioeoiis  glands  cansM 
at  variouK  poiis  of  the  IxnIv  where  two  cutaneoua  anrfaces  f?ome  in 
ctMiUwi. — on  the  neck,  in  the  axillie,  under  the  female  breaal^  at 
unibilicuSf  at  the  folds  of  the  alidomen  and  the  ingftinal  te^an, 
the  Bcrotnm  and  the  labia,  on  the  inner  surface  of  the  thighs,  whid 
are  kept  moi^t  by  the  perspiration  and  the  sebaeeona  8ec!rejtio 
uirteeration  of  the  epidermis  and,  by  the  friction,  hjpenrmta,  eicr 
iition,  ami  intertrigo- 

Other  well-known  diseases  of  the  skin  in  oliesity  are  furii 
and  the  formation  of  carancles,  wliile  with  the  abuse  of  ale*  i 
wfmetimes  in  women  about  the  menopause,  acne  roeaeeji  is  of  enttiiD« 
occurrence. 

As  regards  the  hair,  both  hypertrichosis  and  alopecia  occur  in 
cori>ttleuce.  The  excessive  growth  of  hair  then  extends  also  to  thu^ 
parts  where,  in  accordance  with  the  age  or  sex,  no  hair  or  at 
lanugo  is  uormally  present:  in  women  on  the  upjier  lip,  ehiu, 
cheeks,  or  on  the  breast,  ba(*k,  arms,  and  thighs.  In  the  niajorilr  of 
cases,  however,  we  may  observe  a  deficient  growth  of  the  hairj 
l>earil,  or  an  entire  absence  of  the  beard  and  [>remature  baldnt^ea, 
well  as  falling  of  the  hair  on  other  parts  of  the  body  such  a«i  the 
genitals. 


FURTHKH  COITRSE  OF  THE  DISEASE;    COMPUCATIONS  ANn  TeRIIINAI 

Even  at  a  more  tidvanced  stage  of  the  disease  obesity  may-  persist 
for  years  almost  nneliauged,  differing  individually  by  the  i»repODder- 
ance  of  one  or  another  symptom.     The  patients  may  perhaps  reach  j 
great  age  and  deatli  resalt  from  an  intercurrent  disease.     In  tJie  mi 
jority  of  cases  tlie  malady  advances  with  a  gradual  alteration  of  tht 
subjective  and  objective  symptoms  Jind  not  rarely  with  a  proportic 
ate  increase  of  the  inconveniences. 
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Willie  in  the  eai-ly  stages  the  iliHttirhaiices  wore  ohif*fly  meclmni- 
cal,  due  to  the  rotvsses  of  fat  accumuliited  in  the  body,  lator  f>n  degen- 
erative processes  develop  by  degri^ej?  iu  the  variuua  organs  and  iiiflii- 
ence  tlie  symptomatology  more  or  less  in  accordance  with  them. 

The  bloml  snfl'ers  soonest  by  the  prevailing  nutritive  tlisturlmnces. 
At  first  its  hiemoglobin  contents  diminish  slowly  but  steadily,  and 
with  the  iuci*easiug  irregularities  in  tlie  excretion  of  water  by  the 
urine  nnd  the  invariably  abundant  ingestion  of  fluids  thecomi>osition 
of  the  blood  alters  also  in  otht^r  ways.  The  si>eciiic  gravity  by  de- 
grees becomes  more  and  more  variable,  reaching  the  lowest  {K>int  of 
the  normal  limit  and  finally  sinking  lielow  it,  while  the  specific  gravity 

tof  the  serum  is  often  l>efore  that  time  found  subnormal.  The  ple- 
thoric character  is  lost  an*l  the  blot»d  approaches  more  or  le^s  rapiiUy 
a  condition  of  amemia  and  hydnemia  until  the  oljesity  has  changed 

(completely  into  the  hydra»mic  form.     Owing  t<>  the  diminution  of 
the   htemoglobin  in  the  bloml  the  oxidation  proc<*sses  are  first  re- 
ducody  as  is  the  case  tnnn  the  start  in  the  ana?mie  form ;  the  fat-form- 
ing substances  are  less  i»erfectly  bur^^d  uj>  and  are  more  hirgely 
deposited  as  fat.     Since  in  progressive  obesity,  as  stated  above,  the 
a[»petite  often  lessens,  fat  may  \h^  continually  dei>oHited  even  in  cases 
in  which  the  ingestion  of  fat  and  carlxjhydrates  is  not  very  great. 
On  the  heart  the  fatty  de|X)8tts  increase  steadily,  si>read  from  the 
lei  farther  and  farther  over  the  surface,  and  i»ejietrate  between  tlio 
^muscular  buntlles  int<3  the  sul>stanoe  of  the  organ.     Under  the  pres- 
sure of  the  growing  masses  of  fat  the  nutrition  of  the  heart  muscle 
8uffei"8,  the  fibivs  atrophy  in  part  or  undnrgo  fatty  ^  >ti<»n;  the 

fjowerof  rpsistance  of  the  muscle  against  the  rising  >  ,  rdial  pres- 
sure decreases,  the  existing  dilatation  increase®,  and  owing  to  the 
nutritive  disturbances  presf*nt  the  romi>ensatory  hypertmphy  no 
longer  suffices.  Thus  the  heart  l>ecomes  giaduallj  h->sfl  able  to  re- 
spond to  the  demands  made  upon  its  function.  Besides,  tha  lack  of 
oxygen  in  the  lilooil,  as  in  the  anaemic  fornu  influences  the  restitution 
of  the  inogen  decomposed  by  the  contractions,  and  reduces  the 
cajmcsty  not  only  of  the  voluntary  muscles  but  also,  and  especially, 
that  of  the  heart  muscle. 

The  cont  r?ictionB  of  the  heart  liecome  ever  less  energetic,  the  weak 
impulse  cannot  be  felt,  the  heart  sounds  are  faint  and  often  barely 
perrejitible;  the  pulse  is  small,  thin,  frcMjUt^jt,  und  tnices  dicrotic  and 
sulKlicrf)tic  cur\'es.  The  heart  strives  to  make  up  for  the  loss  nf 
power  and  amplitude  of  the  coutmctions  by  inci¥»asing  their  numl^ 

as  U^  propel  the  blood*     In  this  way  the  work  of  the  heart  becomes 
Flmr  less  efficient.     The  art<*rii^  arf*  filled  less  and  tlie  stagBstion  in 
the  venous  apparatus  increases.     Arterial  anaemia  and  venous  hyper- 
VoL.  11-43 
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lomia  form  conBtaot  bv mptom^.     With  the  iucreasiBg  wciaknesn  of  the 

heart  the  orgaD  also  presents  greater  irritability  manifested  by  ir- 
regularities in  it8  movements — alternate  accentuated  contractions  iind 
palpitations  i>ro€eeding  even  to  stormy  heait  action— either  hxiou^ 
taneonisly  produced,  i.e.,  without  demonstrable  external  agency,  or 
from  insigniticant  causes  such  as  slight  physical  exertion,  exciteineBt» 
etc.  The  arterial  anfcmia  and  the  lack  of  haemoglobin  in  the  blofxl  on 
the  other  hand  are  bound  to  lead  to  marked  disttirlmuceH  in  the  re- 
spiratory apparahis,  shortness  of  breath  and  dyHi)ncj^a,  which  ar»4  iu- 
creased  ntill  more  l>y  the  restrictfnl  thoracic  movrmcnts*  the  »h«lloir 
inspirations. 

Curdiav  AHthma,  —  When  the  inHufBcipncy  of  the  heart  muh»v  m  i« 
neither  total  nor  constant,  but  is  i>artial  and  temporary,  contiiit*d  tci 
the  left  heart  while  the  right  ventricle  is  still  cJipal»le  of  rchitively 
vigorous  contractions,  we  meet  with  grave  paroxysmal  respiratory 
and  circulatory  disturbances — ^cardiac  asthma.  The  attJicks  ttHtially 
occur  at  night,  when  the  respiration  during  slc*f*p  has  become  inon^ 
superficial,  the  rima  glottidis  narrower,  and  the  tcnsitm  of  the  oxygen 
in  the  lungs  and  blood  has  greatly  decreased.  The  contractioui^  tif 
the  left  ventincle  l)ecome  progressively  weaker  and  more  iucornpleto, 
less  and  less  bkwid  flows  into  the  arteries,  while  the  right  heart  still 
pumps  its  contents  ink)  the  lungs.  The  latter  are  more  and  more 
filled  with  blood,  they  lose  tlieir  elasticity,  grow  rigid,  the  respira^ 
tory  exjmnsion  and  ccmtraction  become  ever  more  incomplete,  the 
insufficiency  extends  equally  to  inspiration  and  expiration.  The 
patient  awakes  with  oppression  and  i»ain  in  the  chest,  gas]»s  for  air. 
is  forced  to  sit  up  or  leave  the  bed»  lips  and  cheeks  are  cyanotic,  eold 
sweat  bedews  face  and  chest,  and  respiration  is  labored,  all  the  auxil- 
iary respiratory  muscles  being  eddied  in  play,  Desfute  tlie  innuffi- 
ciency  of  the  heaii;  muscle  the  blood  pressure  may  rise  in  the  artc*ri<« 
owing  to  the  dyspnceaand  the  %*ascular8|iasm  dependent  upon  il,  and 
will  sink  only  in  grjiv*^  (*ases  in  which  tht?  insufficiency^  of  the  heart 
is  greater  tlian  the  imtability  of  the  vasomotor  ncri^ea. 

The  exjKictoratiou  in  such  cases  is  always  scanty*  Aecording  Ui 
the  condition  of  the  bronchial  mucosa,  small,  tough,  dirty -gray  or 
more  yellowish  masses,  rarely  mixed  with  blood,  are  coughed  up, 
while  numerous  small  vesicular  riles  are  heard  scattered  ovor  tlui 
chest,  and  along  with  them  partly  vesiculafi  partly  rough  and  ol 
breathing.  The  attm^ks  of  cardiac  asthma  may  occur,  though  ra,^ .,. , 
in  the  early  stage  of  corpulence,  are  always  a  symptom  of  marked 
weakness  of  the  ljeart>  and  appear  chiefly  and  reach  a  most  fminftil 
and  seritMis  charact<»r  when  more  or  less  extensive  degeneratite  pn> 
cesses  have  been  eetablished  in  the  heart  and  the  arteriee«  or  wbeu 
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the  arterial  sclerosiH  is  latent  and  can  be  inferred  onlj  from  the  high 
blooil  pressure. 

Witli  thtj  j^radnal  weakening  of  the  heart  mu»cle  and  the  fall  of 
tlie  pressure  in  tho  aortic  system,  tbo  o.\t*n*tinn  of  water  b,v  the  kid- 
neys will  also  undergo  increa«inK  changes  whifh  manifest  tliemaelvea 
by  scunty  and  irregular,  or  again  by  |»n>fuse,  s^^H^rt^tiou  of  nriuo. 

On  c<nnparing  the  <iuantities  of  water  ingesteil  in  drinks  and  other- 
wise, which  are  usually  exceedingly  gi-eat*  with  the  tarretion  of  urine 
during  twenty -four  houi-s,  preventing  as  far  as  possible  all  jierspiia- 
tion,  we  find  a  great  deficit,  40  tt»  tJO  jxjir  eent,  not  randy  l.tKX)  to 
1,500  C.C.,  so  tliat,  making  allowance  for  the  wattT  eontfiiued  in 
the  solid  f*xHl»  it  c^m  no  longer  Im  completely  n*mo\rd  innn  the  InHly 
by  the  senfiible  and  insensible  persi»iration.  A  portitm  of  the  in* 
gested  water  remaina  in  the  body  and  tho  tissuen,  rendering  them 
succulent  and  wat«*ry,  and  imparts  ia  the  patient  tlut  blo;ite«l,  IhuH'id 
a{>i)earanee  which  strikes  one  all  the  more  because  of  the  amemic 
pallor  and  cyanosis,  and  conbiists  strtmgly  with  the  earli«*r  elastic  firm- 
nens  of  the  boily.  Marked  partial  drojiHics  and  ctnlemas  do  not  occur 
at  firbt,  as  the  lux^umnlated  water  can  still  eBCii|>e  by  tho  oe(*4isionaI 
polyurias.  If  the  ingestion  of  fluids  in  such  a  patient  is  rostrictRl  to 
7tjU  or  1,000  c»r  1,200  c\c,,  according  to  the  bulk  of  the  IkmVv  and  the 
quantity  of  liquids  jireviously  consumed,  the  excretion  of  urine  i^ 
materially  increased  s*ithat  n<itonly  much  more  urine  is  pa«>KHl  than 
the  amount  of  fluids  ingested,  but  often  enough  the  quantity  of  urine 
is  absolutely  gre^tter  than  that  excreted  under  ample  or  abundant  ooo* 
8um|)tion  <if  fluids.  As  a  rule  the  excretion  of  urine  i-emainn  for  a 
long  time  inversely  pro[X)rtional  ti>  the  ingestion  of  fluids,  and  altci- 
gether  more  urine  is  passed  than  the  amount  of  fluids  consumed. 
The  secretion  of  urine  is  gr^^ater,  and  in  this  ease  the  exc«»s^,  wlien 
the  body  can  furnish  no  more  fluid,  is  ac^eounted  fi>r  by  tlie  diminu- 
tion of  the  excretion  tlirough  the  skin,  w^hich  graiiually  becomes  very 
much  less. 

AHcf^ioitckrosiB, — A  frequent  and  grave  complication  of  obesity^ 
wlii<*h  oecui*s  sooner  or  later,  is  the  decnuise  in  the  elasticity  of  the 
vascular  walU  and  the  lessening  of  t)  '  actility  of  their  smooth 

inuscnlar  filues,  witli  iucn»ase  in  the  i  s  of  the  walls  —  sclerosis 

of  the  arteries,  especially  of  the  coronary  arteries  of  the  heart. 

It  is  not  positively  pn>vcd  that  the  oliosity  e^usi?s  the  arterial 
[^lerosis  (Traulie  and  Huchanl)  especially  thmngh  the  high  blood 
pressure,  which  is  kept  up  by  the  impeded  circulation  in  the  alidnm- 
imtl  vessels  and  the  poil   *  m,  although  jiersistent   hit:h  hi 

pressurf^  does  impair  th*  ty  of  the  vascular  walls  and  give  i 

to  sclerosing  processes.     The  sjime  causes  which  le^id  to  olw^it}  -  the 
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excessive  natritioii»  the  ingestioD  of  largi>  quantities  of 
ilrink,  especially  the  abuse  of  alcohol — will  also  favor  the  oecurreooti 
of  sclerosis;  and  meutul  strain  ami  emotioDs,  Borual  eseoBsee,  the 
abiiHe  cjf  tobacco,  rheumatism,  gout,  and  the  climacteric  coimtibiti^ 
additional  etiological  fcictors, 

ArterioscleroBis  manifests  itself  at  an  early  period  clinically  by 
reinarkal)ly  high  tcusifm  of  the  puke.  The  blooil  i*it*sisur4'  in  thr 
radial  artery ,  whoso  wall  possibly  shows  as  yet  no  anatomical  altom- 
tions,  fretiuently  rcjtches  150  mm.  of  mercury  and  ituty  exceed  it; 
rarely  it  remains  below  tliis  figure.  Subjective  symptoms  maj  At 
that  time  Ije  hicking.  Later  c»n  diiScult  respiration  and  slight  dysp* 
no3a  occur  filter  insi^^niticant  muscular  exertion,  Biair-cUmbiiiip, 
sttjuping,  etc.  No  changes  are  as  yet  t^j  be  noticed  in  the  heart. 
The  area  of  cardiac  dulness  is  enlarged,  the  apex  l^at,  whether  pal- 
pable or  not,  is  Inwer  down  and  disphxc^d  within  the  mammillary  line, 
the  heart  houikIb  an?  more  or  less  muffled,  or  clejir,  and  only  the  fiecotid 
aortic  sound  is  accentuated.  The  pulse  tracing  shows  no  chaijgeti  ex- 
cept high  pressure.  Subsequently,  under  the  increasiug  i  ♦•,  Uif» 
arteries  bc*c«  muc  eltjiigated  aud  serx)entine,  their  walls  thit  1  grow 
rigid.  When  the  fat  on  the  arm  is  thick  these  alterations  are  not 
distinctly  i^erceptiljlein  llio  radial  artery.  The  temporal  artt^ry  like- 
wise, when  iml>edded  in  fat,  may  escape  simple  obsenation,  but  pn> 
jects  at  once  above  the  level  of  the  temjile  and  the  foi*ehead  when 
those  parts  are  rulibed  with  the  finger,  a  piec«  of  «  i  '  '  .^ 
leather,  or  a  handkerchief,  and  clearly  shows  its  el  r- 
I>entine  course. 

With  the  rise  in  the  i>eri]>heral  renistance  in  the  ai*t*'riai  .system 
the  force  of  the  heart  is  usually  increased,  at  first  by  comjien^atory 
hypertrophy  of  its  mudcle,  so  that  the  circulation  is  not  notably*  dia- 
turl>ed.  In  the  further  course,  with  augiueuting  fat  de|Mi«$itioii  and 
Ijenetration  of  the  heart  muscle,  pressure*  atrophy,  and  partial  flitter 
degeneration,  and  also  with  increasing  loss  of  oxygen  of  the  bhxsd 
and  its  influence  upon  the  inogeri  of  the  muscle  fibres^  the  c^i  i  .»f 

the  heart  again  diminishes  and  a  fi'esh  noxious  factor  is  a*]-  n 

the  sclerosing  process  extends  to  tlie  coronary  arteries.  By  the 
thickening  of  the  arterial  wall  the  nutrition  of  the  musclea  Buffem 
nitire  and  more,  and  desbmctive  processes  and  Htroiih\  ing  dei;e4ieni- 
tion  become  more  extensive  so  that  the  heart  yields  further  to  the  in* 
trarardiftl  pressure  and  nndcrg<»es  dilatntif>n  which  is  competiBalod 
with  diffirnlty  or  not  at  all.  Then  8yjni>tf>ms  of  fatigue  of  the  heart 
gmdually  apfiear.  The  contractions  intermit,  at  first  in  longer,  later 
in  shorter  pannes,  thns  showing  by  degrees  irr*  '  'i'  '  '  "  *  id 
expn-ssion  in  tlie  pulse  as  intermissions  and  ai;      i  ,  v.;h 
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Bosion  may  stiD  l>e  present  by  reafion  of  the  periijlieral  resktance. 
The  subjective  disturbauces,  sucb  as  tlifficiilt  re.s[iiriitioii,  clyspnopii, 
palpitjitinn,  o[)pre88ion  of  the  chest  after  sli^bt  mutieuhir  exertion, 
oveu  iluriu^?  an  at'celerateil  walk  on  the  level,  but  especially  on  mount- 
inj^  stairs  or  an  elevation,  are  vivitUy  felt.  Assix^iatetl  with  the  in  is 
a  more  rapid  effusion  of  sweat  than  Ix^fore,  which  covera  the  face  and 
forehead  of  the  patient  in  heavy  drops ;  and  after  every  giY*at  or  [>nv 
longed  musciUar  exertion,  especially  in  summer  <ir  during  nervous  ex- 
citement, the  patients  are  as  it  wei-e  bathed  in  swejxt. 

The  seirefion  of  urine  diminishes;  the  irr€>guIaritieH  astoui^h  the 
patient:  for  some  length  of  time  he  passes  l»ut  little*  nrims  tlion  for 
several  days  in  succession  profuse  t[uantitics  are  evacuated.  Later 
on  the  attacks  of  I  lolynria  liecome  progi'essively  rarer  and  less  marked. 
The  caiu^e  lies  partly  in  th*^  increasing;  ventms  con^jestiou  due  in  the 
weakness  of  the  heart,  i>artly  in  the  simultiueous  aflection  of  the 
kidneys  by  arteriosclerosis.  If  not  l>efore,  now  the  high  presstire 
from  congestion  i»r  the  disejise  of  the  kidneys  cjiuses  the  appearance 
in  the  urine  of  albumin,  though  not  in  largo  quantity.  If  the  }ilbu- 
miunria  is  due  to  congestion  alone,  it  soon  disappears  again  when  the 
heiu't  action  improves  and  the  congestion  lessens,  whether  spftutane- 
oiLsly  or  in  consequence  of  dit^f^tir-iiuM'linTMr.'il  or  nuMliciual  interfcr- 
enw. 

The  preexisting  or  i>erhaiKs  now  cnsuiug  iustlima  assumes  a  grave 
aspect;  the  nightly  attacks  l>ecume  longer  and  alHict  the  juiti«*nt  with 
intense  paim  especially  w^hen  further  degenerative  x>r«eesses  have 
afftM't4^d  the  ht*art  muscle,  t,t.,  when  thromliotic  patches  and  <»hronic 
myocarditis  have  ensued.  The  respiration  during  the  attacks  is 
more  and  more  imi>ed«^l  and  now  and  then  a'isumes  the  true  Cheyne- 
Stokes  type.  In  addition  there  are  precordial  anxiety  and  stencjcar- 
die  attacks  which  are  extremely  jwiinful.  These  atUicks  may  also 
have  been  present  before,  and  l>een  interi>reted  as  nervous  in  char- 
a4!ter.  At  this  time,  however,  the  diagm»sis  l»ecomes  obscure;  the 
pain  in  tlm  heart  which  previously  seemed  pundy  nervous  is  assigned 
to  anotlier  cause;  and  the  attacks,  though  fonnerly  iminful  and  trou- 
bh»sorae,  have  asHunuMl  a  dmrncter  dangerous  to  lifi\  Intead  of 
starting  from  imtation  of  tlie  cardiac  gangliat  wliiidi,  a.^  is  well  known^ 
are  of  a  sensory  nature,  the  pain  in  the  heart  muscle  is  caused  hy 
endK>lism  and  thnnnlmsis  of  the  smaller  e>r  at  first  the  smallcist  C4ir- 
di^M'  artt^ries  and  the  irritation  n^ulting  from  them.  Tlie  granty  of 
the  attack  will  vary  according  to  the  size  of  the  occludeii  artf»ry  and 
the  viisctdar  n^gion  suppHiMl  by  it.  and  according  in  the  pn 
of  a  more  or  h^nn  iHjmplr't»>  .-oul  rapid  » HlnlilUlitiMtit  r»f  i 
circulation* 
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Stenocardia, — Eitlior  after  some  unusual  exertion,  especially  aiter  a 
full  meal,  str<ing  mental  emution,  or  sexual  excitement,  or  without  such 
cause,  when  at  rest  or  during  sleep,  tlie  patient**  are  suddenly  iittiiekc 
liy  a  \iolent  pain  in  the  chest,  usually  in  the  region  of  the  Iiuar 
which  forces  them  to  stop  when  walking,  or  to  sit  up  or  leave  th«  VichI 
at  ni^ht.  The  [)ain  may  occupy  various  ref^ions,  either  more  ici  the 
left  side  near  the  heart  or  in  the  miditle  aloug  the  sternum  or  ti'ans* 
versely  across  the  chest  toward  both  hypochondria.  Especially  rliar- 
Hcteristic  is  the  radiation  of  the  pain  from  the  region  of  the  heart  int4> 
the  left  arm  as  far  as  the  hand,  which  liecomes  w^e^ik  and  ner\'ele«s  «*o 
that  tlie  patient  finds  it  difficult  and  painful  to  grasp  with  it  The 
pain  also  ra<liatt\s  to  the  right  side,  Imt  rarely  as  far  Ao\\n  the  riglik 
arm  as  the  loft,  or  it  occurs  at  the  same  time  more  or  less  Yiolentl\  lit 
the  nucha  near  the  occiput. 

In  severe  cases,  with  occhisi»m  of  a  larger  artery,  the  jiain  ma 
become  so  gi^eat  that  a  sensation  of  faintuess  or  true  syncoj^e  occur 
The  puise  is  small,  thin,  fretjuent  (130-140  l>eats  per  minute),  irn^rgn- 
lar,  or  barely  perceptible.  The  face  is  pale,  the  lips  and  chef*k»  an^ 
cyanotic,  cold  sweat  covers  the  forehead,  respiration  is  shallow,  fre* 
quent  (40-60  inspirations  per  minute),  or  irregularly  intermitteuL 
The  patient  avoids  deep  respirations  l>ecause  the  chanj^iug  intratlnv 
racic  j pressure  connected  with  them  intenHities  the  cardiac  paiu*  Not 
rarely  the  patients  can  breathe  only  wlrile  stantiing  (»r  somewhat  in- 
clined lijii'kward,  half  k-aning,  as  the  least  raising  of  the  diapli '  i 
another  position  nuiteriidly  increases  the  pain  and  thus  i  ,  ^ 
respiration.  Percussion  over  the  heart  in  such  cases  shows  it  to  he 
enlarged  in  all  directions,  e8])ecially  to  the  right,  often  beyond  tht* 
ri^ht  edge  of  the  sternum,  and  on  auscultation  the  heart  souiidw  are 
indistinct,  often  barely  audible,  or  associated  with  faint  systolic  mur^ 
mursdue  to  a  relative  insutBciency  resulting  from  the  great  di  '  »i| 
of  the  cardiac  w^all.  The  attack  may  last  a  longer  or  shorter  ti  n  \\ 
a  few  hours  to  several  days,  according  to  the  size  of  the  injurpd  TaiM*ti* 
lar  region  and  the  destructive  processes  in  the  muscle.  As  il)€*  ipde 
artery  carries  little  bhjod  t«»  the  kidneys,  the  pressure  in  Uii^  (?apil 
laries  of  the  gloineiuli  has  sunk  very  low,  and  the  vains  are  orerfilhxl 
with  blo(»d,  the  renal  secretion  is  almost  completely  suppreasecU 
albumin  is  iiresent  in  the  scanty  urine. 

At  tJxe  height  of  the  attiick  or  later  on  when  a  larger  arter>'  is  oo- 
'ehi<led»  esj^ecially  the  one  running  in  the  anterior  longitudinal  stileim 
Meath  may  occur  either  suddenly,  or  griidually  by  exhaustion  of  tt 
Heart,  with  sympt^^uiis  of  paralysis  of  the  organ.     This  serious  afft^ 
tirm  and    such  termination  are  not  h<i  fnKpient  in   arteric*-  V         ^^ 
complicating  cjbesity  ha  under  other  circumstances*     E«iuall; 
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mptiire  of  the  heart  tvom  softening  of  the  muaele,  or  after  thromltosis 
uf  ii  larger  vessel 

111  most  cases  the  attacks  pass  over  after  a  shorter  or  longer  time ; 
the  injury  suffered  by  the  heart  muscle  is  repaired,  a  CH>llateral  cir- 
culation is  estabUshal,  and  the  nmscolar  substance  destroyed  by  the 
myomalacic  pnxjess  is  rej^laced  by  a  deposit  of  connective  tissue. 
Sliould  a  larger  portion  of  the  'canlia<^  muscle  have  i>eriBhecl  and 
l>eeD  replace<l  by  connectivG  tissue,  the  heart  wall  at  that  point  lie- 
comes  thinned  more  and  more  and  tinally  an  aneurism  develo|)s. 
This  termination  likewise  is  more  rai'ely  observed  in  cases  of  ob^ity 
and  tatty  heart. 

After  the  stenooardic  attack  has  passed  the  patient  feeLs  for  a  con-^ 
siderable  time  weak  and  wretched,  but  recovers  gradually  and  the  sub- 
jective condition  is  nearly  as  good  as  l>efore.  The  attack  may  remain 
isolated  or  return  after  a  longer  interval,  or  slighter  more  fi*e<iuently 
repeated  attacks  may  increase  in  severity  and  one  of  them  be  fatal« 
or  doath  may  result  from  the  setiuehe. 

In  the  majority  of  cases,  after  recovery  from  the  attack^  the  in- 
sufficiency of  the  heart  increases,  the  arteriosclerosis  has  caused  ex- 
ti^nsive  rauscnhir  degeneration  and  chronic  my<joarditis,  the  dilata- 
tion l>ecomes  greater  and  is  no  longer  compem*ated  by  hypertrophy. 
Fjitigue  of  the  heart  occurs  after  a  few  contractions,  and  the  muscle 
laboi*s  t*t  pro|H:4  the  lilood  accumulati?d  in  the  right  heart  and  tJie 
lungs  by  incomplete,  irregular,  pai'tly  accelerated  contractions,  and 
to  maint^iin  the  circulation  approximately  for  the  performance  of  the 
most  importiint  vital  functions. 

in  the  further  course  of  the  disease  the  oong^tions  multiply,  the 
excretion  of  urine  becomes  still  more  iucx>mplete,  the  attacks  of  poly- 
uria are  rarer  or  absent,  ami  on  determining  the  differences  tetween 
ingestion  of  fluids  and  excretion  of  uriue  large  deficit^j  are  found  which 
can  no  longer  be  compensated  for  by  restricting  the  quantity  of  liquids 
consumed.  No  more  snrfilus  f»f  urine  is  obtained,  but  a  diminution 
of  the  fluids  ingfvstPil  is  followed  by  a  small  excretion.  The  water  con- 
sumed in  the  food  and  drink  can  no  longer  l»e  complettdy  expelled  eveo 
by  the  greatest  activity  of  the  vicariously  acting  organs*  Tlie cutane- 
ous arb>ries  siipi^ly  the  sweat  glands  with  less  and  leas  bloinl  nnd  while 
the  tmtient  perspires  eiisily  the  secretion  is  not  great  enough  to  take 
the  place  of  the  lessened  urinary  sec^retion.  The  hydnemia  increaiies, 
the  water  accumulates  in  the  tissues,  the  return  flow  in  tlie  lymph 
vessels  l>ocome«  more  and  more  deiective  by  reason  of  the  replaced 
tension  at  the  tissues  nxsulting  from  the  immense  serous  trau?<ndation 
and  imbibition.  The  water  aceurnulat^'s  first  in  m*iN>rdance  with  tlie 
weight  of  the  stagnant  column  of  blood  and  tlie  most  restrietixl  return 
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flow,  I.e.,  in  the  lower  extremities^,  in  the  cellular  tiasue  of  the  fool 
around  the  ankle,  and  forms  o&demas  which  may  disappear  for  iionie 
time  after  the  circulation  is  relieved  by  spontaneous  or  artificial 
diuresis,  but  they  soon  return  or  increase  rapidly  from  tht^  start* 

Wherever  mkma  develops  the  secretion  of  sweat  dimijushe^  moro 
and  more  and  finally  ceases  so  that  perspiration  no  longer  apjieia» 
even  under  the  influence  of  great  heat,  in  hot  dry -air  or  in  Ru8a»iau 
and  Turkish  baths.  Hence  the  greater  the  surface  ovej*  which  the 
tedenia  extends  the  mure  the  excretion  of  water  by  the  akin  dimio* 
ishes,  and  this  in  its  turn  adils  to  the  hydremia.  The  oedeina  sprBads 
slowly  over  the  lower  extremities,  above  the  thighs,  and  on  the  surfiue 
of  the  abdomen.  The  scrutura,  ]>enis,  and  prepuce,  in  women  tbo 
labia  majora  and  minora,  swell  and  assume  enormous  and  unnbapely 
dimensions  owing  to  the  gre^t  transudation  of  serous  fluid  into  the 
loose  meshes  of  their  cellular  tissue,  and  this  materially  increaiu^s  the 
troubles  of  the  i>atients.  The  high  pressure  of  the  aceumulatixi  w  atejr 
and  tlie  saturation  of  the  tissues  as  far  as  the  eyddermis  mav  cansm^ 
excessive  stretching  and  tension  of  the  skin»  fissures,  and  detac*hiiiejj| 
of  the  epidermis.  Tbo  thin  watery  serum  exudes  from  the  wciuud, 
the  epidermis  is  macerated,  ukei*s  form,  and  erysipelas  may  appiaar 
and  spread  far  over  the  legs  and  thighs,  the  scrotum,  or  the  labia. 

The  cnnditiou  of  the  patient  becomes  more  and  more  defd4>ralilfiw 
The  congestion  in  the  abdominal  vessels,  especially  the  iK>rtal  sysletti 
when  the  liver  has  uDdergoiie  cirrhotic  degeneration,  leads  Ijo  eflTmstoti 
of  water  into  the  abdominal  cavity — ascites — with  progrf-ssive  retliicy 
tion  of  space  and  crowding  up  of  the  diaphragm  and  further  ititc«r* 
ference  with  respiration.  Water  also  exudes  from  the  vessels  into  the 
pleura  and  pericardium,  causing  hydrothorax  and  hyilropericai-diiim. 
The  congested,  nearly  inelastic  lungs,  whose  alveoli  liave  already  been 
much  constricted  l>y  the  ectasia  of  the  capillaries  resulting  from  the 
stasis  of  the  blooil,  are  com]>re8sed  aiirl  their  exj»ansitm  duriog  ixtspi. 
mtion  is  moi'e  aud  more  limited.  On  the  other  hand  the  tnuistida* 
tion  in  the  pericardium,  aside  from  its  effect  on  the  lungi*,  exerts 
more  or  less  pressure  ujKm  the  surface  of  the  heart  and  hindern  iU 
diastole  and  at  the  same  time  the  passage  of  the  l»lood  from  Uje  over- 
filled rigid  lungs  into  the  he^rt.  The  respiratory  and  circulatarr 
disturbances  reach  the  highest  degree.  TliC  patient  can  no  longer 
lie  down.  He  passes  ilay  and  night  sitting  u[>right  in  l>ed  or  outaidft 
of  it.  The  swollen,  painful  feet  interfere  with  spontaneous  move- 
ment. Suffering  from  continual  dyspnrea  he  struggles  laboriouaty 
for  breath.  Long-standing  congestive  cjitarrhs  in  the  bronchi  with 
the  formation  of  abundant,  tenacious,  mucous  or  muco-puruleut 
masses  ktn^p  up  the  tormenting,  painful  cough  and  add  to  tbo  dysp- 
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noea.  Owing  to  the  weakness  of  tlie  heart  hemorrhagic  iufjin^tions 
and  thromboses  may  ff»rm  iu  larger  ur  smalk'r  puhnonary  arteries. 
Blootl  in  greater  or  lesser  amotmt  appears  iu  the  expf»ctoration  and 
renders  it  iooi*e  difficult.  Moreover,  bniathing  is  still  more  restricted 
bj  the  shutting  off  of  the  region  of  the  lung  supplied  by  the  throm- 
Ix^sed  artery.  The  patient  may  die  rapidly  in  conse*iuence  of  the 
pueuiuDuia  and  pulmonary  cedema  resulting  from  the  iujury,  or  if 
the  infarctod  rrgiou  in  small  he  may  reefiver  from  it  and  continue  his 
miserable  existence. 

If  the  patient  is  fortunate  the  hist  terrors  of  the  disease  may  lx> 
preceded  by  a  serous  effusion  into  the  brain— cerebral  ui^dema. 
Sopor  ensues  and  death  follows  l>efor©  the  jjatieut  regains  conscious- 
ness. In  other  cases  painful  hours  are  still  in  store  for  him.  The 
congestive  catairrh  in^cilves  aulditif^ual  brt>uchi  iu  which  the  exudatiou 
growls  more  and  more  pi*ofufie  while  expectoration  lx"»comes  more 
difficult*  the  dyspna*a  has  l>erome  extreme,  the  weakening  heart  can 
no  longer  overcome  the  weight  of  the  blood,  hypostatic  pueumonias 
develop  or  the  patient  perislies  witliout  them  fnun  the  bUjwIv  form- 
ing puhnonary  o?dema,  after  hours  of  stertorous  breathing,  pulselees, 
and  covereil  with  cold  sweat. 

The  disease  may  terminate  earlier  by  the  alt*eratii>ns  of  the  vaacu- 
lar  walls  duetto  the  arteri*»sclor<>8is  aud  ather*»ma»  by  tlieir  rupture 
through  friability,  by  detachment  of  emboli  aud  their  deposition  in 
some  tH*rebral  artery,  by  hemorrhage*  of  the  lirain,  and  by  emlxilism 
and  thrombi>sis. 

In  obesity,  esy^ecially  the  plethoric  form,  cerebral  liyi>eni*mia  is  a 
frequent  symptom  and  finds  particnhir  expression  also  in  the  external 
ai>i>earanee,  in  the  Hushed  face,  the  distinctly  puls^iting  carotids,  the 
thick-set  figure,  the  broad  chest,  the  short  neck,  t.r.*  the  apoplectic 
liabit.  The  patients  ci^mplaiu  of  vertigo,  heatlache,  tinnitus  aurium, 
muscfe  volitantes*  from  which  tliey  are  sometiiu<AS  relieveil  by  epis- 
taxis.  But  even  witluiut  the  presence  of  true  i>lethora,  in  hydi^jcmia 
anil  serous  plethnni,  the  abnormally  high  vascular  tension  rtvsultiug 
from  arterial  sclerosis  may  lead  to  rupturt>  i»f  a  vessel.  It  is  geiw^r- 
ally  cjiused  by  an  increased  pressure  in  the  cerebral  vessels,  a  [isychi- 
I  ipal  exciti^ment,  a  hearty  meal,  sexual  exeiteinent,  or  gn^it  muscular 
exertion.  Besides,  an  increase  of  venous  pressure  by  straining  at 
stool,  by  sneezing,  ftc»reami ug»  or  laughing  tuiiy  imliri^ctly  raise  tlie 
artiTial  pressure  and  be  followed  by  ruf>tnre  of  a  vessel. 

Prodromes  may  prin^ede  the  attack  and  manift*st  tht»msf^lws  chiefly 
after  liearty  meals  and  in  the  presenc*?  of  constii»aticin  by  a  marked 
feeliug  of  heavim^ss  and  sluggishness,  rush  of  blornl  to  the  hftAcl, 
dushiug  of  the  face  even  after  slight  physical  and  t)sycbical  excite 
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luent,  while  the  cxtremitieH  feel  ccild  uud  cause  aensatioiis  of  stiff- 
neBS,  numbness,  aii<l  formication,  ABSnciatecl  with  them  are  thi^  other 
symptoms  of  oouji^estioii,  dizzineRa,  tinnitus  aurium,  mtiscap  voli- 
tantes,  general  irritability,  and  restless  sleep  interrupted  by  ahinuing 
di*eams,  etc. 

If  an  apoplectic  attack  has  occurred  tbr  prognosis  in  K^^^nernl  18 
always  unfavorable.  In  most  eases  doatli  ensuexS  immediately  or  scniit 
after  the  injury.  When  the  location  and  size  of  the  hemorrhngo  do 
not  determine  a  fatal  result  hikI  the  patient  recovers,  fresh  and  more 
profuse  hemorrhages  soon  follow  and  end  in  death.  Only  a  small 
minority  of  the  patients  live  for  any  length  of  time  after  the  attack. 

Ghfcmtfrla. — A  grave  complication  of  excessive  accnmulatifius  of 
fat  in  the  body  is  the  excretion  nf  sugar  in  the  urine — lipogenouH  diaq, 
betes  mellitus,  glycosuria. 

As  regartls  the  causes  of  this  tliseuse  of  the  corpident  we  are  not" 
yet  fully  informed.  The  capacity  of  the  c^lls  of  the  body  for  bum* 
ing  up  sugar  may  lie  imi)aired  by  various  causes,  and  of  these  differ- 
ent causes  one  perhaps  is  associated  with  a  simultaneous  protoplasm 
poisoning  and  pathological  disintegration  of  albumin,  while  another  is 
not.  Numerous  attempts  at  explanation  are  to  be  fouud  in  the  litera- 
ture. The  inactive  mode  of  life,  the  sedentary  habit,  the  slight  mus- 
cular labor  may  favor  the  accumulation  of  sugai*  iu  the  bk)od  a^  tliey 
do  the  deposition  of  fat.  In  the  course  of  obesity  the  power  of  de- 
composition by  tlio  muscular  elcmeiits  is  still  more  im]>aired  by  the 
facts  tliat  the  fibrilltc*  of  the  muscles  are  crowded  apart  by  fat, 
partly  imdergo  fatty  degeneration,  and  that  tlio  energy  of  their 
contractions  is  reduced  by  the  slight  restitution  of  the  inogen  re- 
sulting from  the  diminished  supply  of  oxygen  by  tlie  bUxwl  which 
is  deficient  in  haemoglolnn,  thus  lessening  the  functional  ac»tivity  of 
tlie  muscle  in  general.  It  is  certain  that  the  factoid  here  eunmerut>**<l 
may  ex<^rt  a'restricting  influence  upon  the  decomposition  of  the  car- 
bohydrates; but  we  cannot  consider  them  as  the  true  cause  of  ibd 
dial>etes,  since  they  occur  far  more  fre<jUftitly  and  markedly  iu  cat^es 
free  from  glycosuria.  A  lM>tter  tliough  still  incomplete  explanaticm 
of  the  etiology  of  dialietes  in  obesity  has  l>een  furnished  by  the  ex- 
perimental investigations  of  Minkowski  and  von  Mt  ring  who  wen* 
al>le  to  produce  an  intense  diabetes  in  dc»gs  aft4^r  extirpation  of  the 
pancreas.  When  the  latter  was  only  partially  removed  and  the  reet 
with  its  vessels  left  in  the  alxlominal  cavity,  the  diabetes  fail« 
to  occur.  When  the  n^ronant  of  the  organ  was  sulmefpiently  extil 
pat^l  the  disease  devf»loped.  But  if  only  about  one-t^'4ith  of  the  \mu* 
crf»a8  is  left  in  the  b<»dy  a  slight  forn\  of  dial»i*tes  ensues  i  ^  '  h 
glycusuria  in  do]it^ndent  solely  upon  th+»  int^<'Hti<vn  of  car 
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lu  ex[>lainiiiK  ^^^  pancreatic  form  of  diabeteB  Minkowaki  and  von 
Merin^  assume  that  the  paueri^as  supplies  some  guhstimc^,  some  fer- 
ment whicli  is  necessary  for  the  deBtruetjon  of  glucose  in  the  body, 
and  Lepino  expresses  the  view  that  the  blooil  contains  a  j^ljcolytic 
ferraent  serving  for  the  destruction  of  sugar;  that  this  is  wholly  or 
partly  absent  in  animals  after  extlri>ation  of  the  pancreas  and  in  men 
affected  with  grave  dialietes. 

Formerly  it  was  chiefly  in  the  liver  that  the  cause  of  dial^etee  was 
sought,  although  in  extierae  fatty  degeneration  of  the  liver  aft<*r 
phosphorus  poisoning  and  in  cirrhosis  of  the  organ  no  glycosuria  de- 
velops. In  order  to  decide  this  <[uestion  Markusse  Hubje<^ted  fn>g8 
to  extirpation  of  the  liver  with  the  pancreas,  and  while  glyeofiuria  be- 
gan in  one  or  tw  o  days  in  frogs  from  which  the  pancreas  alone  was 
removed,  no  diabetes  occurred  when  the  liver  also  wan  removed* 

The  interpretation  of  this  experiment  is  still  a  difficult  one,  and 
we  are  forced  to  assume  either  that  a  ferment  is  formed  in  the  liver^ 
which*  without  being  sugar,  is  of  importance  for  the  development  of 
dial)eti?s;  or  else  tlmt  the  liver  destroys  some  substance  in  the  bloody 
which  remains  in  the  latter  after  removal  of  the  organ,  and  itself  de- 
stroys the  sugar  of  the  panci-eatic  form  of  dialietes.  In  many  cases 
of  obesity  tlie  disease  of  the  pancreas  has  been  studied  by  Balzer  and 
others,  besidiT^  the  ol»servers  named,  and  the  occurrence  of  fat  ne- 
4!nrose8  in  the  organ  has  l>een  fre<iuently  determined.  But  the  pan- 
creas was  118  frequc'utly  fouiul  apjiarently  nonual  on  microscopicid 
and  raacroBCopical  examination.  Nevertheless  the  hyi>othesis  may 
be  maintained  (von  Noorden)  that  purely  functional  disturbances  of 
the  pancreas,  which  cannot  1^  recognized  anatomically,  are  suiBcient 
to  produce  glyctmuria.  In  connec*tion  with  the  etiological  considera- 
tions it  may  be  stateil  that  it  is  improbable  that  the  diabetes  of 
obesity  is  of  neurogenous  origin,  since  corres] winding  affections  of 
the  medulla  oblongatJi  have  thus  far  not  lieen  demonstrated. 

The  nutritive  disturl^ance  which  is  fimt  and  foremost  in  the  dift^ 
betes  of  o!w»sity  is  the  f^arly  fw*curreuce  of  disintegration  of  albumin, 
socm  assuming  considerable  proportions,  by  which  the  amount  of 
albumin,  small  as  it  is  in  tlie  sUgi^  during  which  dialietes  develop®, 
is  still  further  diminished.  The  inci^^aaed  disintegration  of  albamin 
in  dial»et4-s  may  In^  due  to  two  causes: 

1 .  The  loss  of  nitrogen  may  he*  caused  by  defective  nutrition,  as 
the  proteids  of  tlie  food  and  the  bocjy  albumin  am  no  longer  econtv 
mieed  by  the  carlKihydrates  which  are  not  burned  up  but  changeil 
into  sugar.  As  the  loss  of  calories  derive«l  from  tlie  carlmhydmteA 
IQUst  be  replaced  by  tmnHfomiation  of  nlbuniiu,  and  the  calorie 
iralue  of  the  albumin  equak  that   i»f  Hn>   rarbi^hvdr.it*^^,   the  great 
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loBseB  of  aUnimiu  snfferetl  hy  the  diabetic  patient  are  explained. 
When  obesity  18  present  the  fat  is  likewige  drawn  upon  for  eombud- 
tion,  perhaps  at  an  earlier  i^n^iod,  and  the  patient  will  lose  fat  as  well 
as  albumin  and  beeome  thinner. 

2.  Lobs  of  nitrogen  may  also  result  from  a  toxic  disint'egra* 
tion  of  albumin,  and  while  the  decomposition  juRt  mentioned  raay  \)p 
called  physiological,  tliis  destruction  of  albumin  must  be  considered 
OB  pathological  and  classed  with  that  occurring  in  fevers,  |>bo6- 
phorus  poisoning,  leukirmia,  etc.  Such  a  disintegration  of  albumin 
V.  Mering  claims  to  have  demonstrated,  since  the  diabetic  x>atienl 
observed  by  him,  after  deducting  the  amount  of  albumin  transformed 
into  sugar  and  passed  in  the  urine,  was  still  losing  nitrogen  in  ilie 
stage  in  which  a  considerable  quantity  of  beta-ox>  butyric  acid  ia 
excreted  m  the  urine.  Further  confirmatory  clinical  obser^^ationii 
are  yet  to  1m3  furnislied. 

Of  importance  in  this  connection  might  also  be  tlie  fact  demon- 
strated b}*  Kiilz,  that  some  carbohydrates  (leMilose,  iniilin,  caii*» 
sugar,  milk  sugar,  etc,)  are  destroyed  in  tlie  body  of  the  diabetic 
patient,  while  others  (grai>e  sugar,  starch*  etc)  are  not. 

The  sugar  in  the  urine  of  the  diabetic  is  grape  sugar  (ghico8e» 
dextrose) ;  in  a  fow  rare  cases  only  do  we  also  find  levorotjdory  sugam. 

Besides,  the  |KJwer  of  destroying  sugar  is  never  completely  Icist, 
and  even  in  the  gravest  cases  thus  far  examined  the  quantity  of  sngar 
in  the  urine,  though  carbohydrates  were  suitplied  in  abnndanc*e,  wan 
lesa  thiin  the  amount  of  carliohydrates  present  in  the  circulation. 
According  to  Kiilz,  the  decomjMJsition  seema  to  be  effected  mom 
largely  in  proportion  as  tlu^  ingestion  of  carboliydnites  within  a  brtt^f 
lierioil  is  greater,  and  the  losses  Ijy  sugar  formation  augment  the  more 
the  carbohydrates  are  distiibutcd  throughout  the  day,  Addiiionn  of 
fat  to  the  diet  in  dial^^tes  can  never  increase  the  glycosuria,  so  Uiat 
the  loss  of  sugar  by  tbe  patient  can  l>e  reduced  Uy  the  luintmutn  bjr 
foods  containing  a  moderate  amount  of  albumin  and  a  plentiful  Bitt^ 
ply  nf  fat.     In  like  manner  the  combustion  of  sugar  is  ^        i  la- 

mented by  muscular  labor  and  thus  the  glycosuria  diini   i  _ihi 

the  nutrition  remains  the  same.  In  the  same  way  as  an  ample  aupplj 
of  carl >ohyd rates  leads  to  their  increased  d**com position  and  tliufi 
economizt»s  nlVnimin,  so  does  the  augmented  physiological  consump- 
tion of  sugar  by  muscular  labor,  at  least  in  the  majority  of  caaaa. 

Glycosuria  may  l)e  combine*!  with  obesity  in  such  a  way  that  the 
patient's  organism  has  lost  only  some  of  its  |>ower  to  burn  up  sugar, 
while  the  synthesis  of  the  carbohydrates  into  fat  ia  stil)  effectcil 
Under  sucli  <'ircumstances,  with  the  pjlt^niiful  nutrition  to  which  tbeae 
patients  are  particularly  inclined,  oliesity  is  sure  to  develop.     Such 
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patieDts  are  diabetic,  but  they  do  not  always  excrete  the  sugar  by  way 
of  the  urine,  or  do  so  only  in  a  minor  degree,  the  carbohyilrates 
beiu^  trauHfciriried  into  fat  and  the  o1>ei4ity  masks  the  dialK^tes — dia- 
l>etogenous  obesity.  But  in  nicwt  wises  of  dialietes  aHsociattHJ  with 
corpulence,  lipogenous  dial^tes,  not  only  is  the  combuntiou  of  carlxv 
hydnit-PH  j^eatly  restrictcnl,  but  also  their  triiU8fi>rniatiuu  int^  fat, 
which  in  ordinary  vnHes  of  diabetes  is  ue^irly  as  much  impaireil»  has 
suffered  8ome  diminution. 

Glycosuria  may  occur  spunUiuoonsly  or  may  be  hereditary  like 
obesity.  A  aiH>cial  predisposition  to  either  al  these  diseasevs  seems 
to  be  also  peculiar  to  some  nations  and  race^,  e.j/.,  the  Jews. 

Seegen  first  called  attention  to  the  fre4|uent  occurrence  of  dialiotes 
metlitus  in  ol>esity.  Among  his  140  C4ises  wt^re  52  in  which  the  gly- 
cosuria was  preceded  by  obesity,  Pfeiffer  places  the  jiorcentage  of 
obesity  as  high  as  H8,  while  Kisch  stjit^^a  that  in  casrs  of  extensive 
heredit^iry  obesity  more  than  half  become  affected  with  dialietes  mcl- 
litust  as  ojiposed  to  about  fifteen  per  cent,  in  the  ac<iuii'ed  forms.  In 
cases  of  hereditary  tendency  the  diabetes  may  occur  without  ob«?sity 
or  stiiM»rveu*^  after  the  development  of  the  latter,  while  other  cases  Imv 
come  phthisical,  or,  after  tlje  patients  have  in  earlier  life  presented 
8ympk)ms  of  beginning  phthisis,  th<*y  bi>come  later  on  rapidly  and 
extremely  obese  and  finally  succumb  to  dialjetes. 

The  age  at  which  diabetes  develops  is  lietween  thirty  and  forty 
years,  though  the  disease  is  also  fre<juent  beyond  the  fortieth  year. 

The  first  symptoms  by  which  the  development  of  diabetes  is 
manifested  are  ai>parently  favorable  to  the  patient,  since  he  gradu- 
lily  l>ecomes  thinner,  his  iuconvenieuces  diminish  without  loss  of 
'apix*tite,  while  the  thirst  and  the  excretion  of  urine  increase  notice- 
al>ly.  The  emaciation  pr*>gr<  ss<\s  stemlily,  independently  of  any* 
thing  done  by  the  patient  The  ingestion  of  food  is  still  plentiful 
anil  the  musctihir  activity  the  same  im  tliat  under  whi<Oi  the  corpu- 
lence develofied.  Therefore,  when  a  corpulent  iK3nKm  loseA  weight 
sti*adily  though  sh>wly,  and  this  fact  ih  not  oxplaiutHl  by  a  <1 
tlic  diet  directed  toward  the  reduction  of  the  i>lx'sity  or  by  in 
muscular  labor,  the  indiaition  is  urgent  to  examine  the  urine,  in  which 
Elugar  in  greater  or  less  amount  can  nearly  always  lie  dtunonstxated. 
Phe  api>etit»3  then  gmdually  lessens,  the  nutrition  suffers,  hisses  of 
albumin  and  fat  ensue,  thirst  iiu'n^jisi's,  moro  and  more  fluids  are 
consunn*d,  chiefly  water,  and  large  rjuantitie?*  nf  clear,  light-colored 
urine  of  high  si>ecific  gnivity  are  passed.  Tlic  dialw  ti^s  has  Iw^coiiie 
fully  developetl  and  can  no  longer  be  mistakcit 

The  course  nnil  ttTuvinatinn  of  the  disease  vary  ijr<  in\.  When 
the  presence  of  sugar  in  the  urine  is  chieJly  doe  to  tli»  vxti  ssive  in- 
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gestion  of  carbohydrates  (the  milder  form)  the  glycosuria  may  di»- 
appear  if  a  strict  aotidiuliotic  diet  is  maintained.  Thus  I  hati  imtW 
treatment  a  female  corpulent  i>atieiit  in  whom  ^^lycosuria  occurred 
every  February,  when  she  consumed  large  (juantities  of  haui>y,  pur* 
sisted  several  months,  and  again  disappeared  in  July  or  AugU8t  uud^r 
strict  diet.  Cantani  ascribes  the  frecjut^nt  occurrence  of  dialiiHrH  in 
Italy  t<»  the  prefei-ence  o{  the  inhabitants  for  farinaceous  and  sweet 
dishes*  In  other  cases  the  dial>etes  induced  by  unsnitalile  nuti'itioii 
{persists  for  a  longer  time,  increases  in  iutt'nsity,  and  while  it  finally 
improves  more  or  loss  under  strict  dietetic  treatment  it  never  diaii|> 
jjeai's  completely. 

Hereditary  diabetes  is  loss  intUu^nced  by  treatment  and  runs  a 
more  rapid  and  serious  course. 

The  termination  of  the  diabetes  of  the  cor[>ident  is  the  same  afi 
that  of  the  form  occurring  under  other  circumstances:  sim])le  mania- 
mus,  pulmonary  phthisis,  general  funmculosis  and  the  formation  of 
carbuncles,  nephritis,  more  rarely  diabetic  coma.  The  ordinary 
termination  of  obe-sity  by  cerebral  hemorrhage,  paralysis  of  the  heart, 
and  dropsy  may  also  end  the  disease. 

Cancer, — Lastly  mention  must  be  made  of  a  complicntion  «»li«erred 
in  oljesity  which  is  frequently  recorded  in  the  older  litenitiirr^ 
namely,  carcinosis. 

The  symptoms,  coui*se,  and  t«*rruination  depend  upon  the  imiior- 
tance  of  the  organ  attacked  by  the  carcinomatous  f»roi'eBS,  upon  ike 
variety  of  the  malignant  new  formation,  antl  the  prevailing  rejii^Umt 
power  of  the  organism  liy  which  the  occurrence  of  cachexia  is  kepi  in 
abeyance  for  a  longer  or  shorter  time. 


Diagnosis. 

The  diagnosis  of  obesity  in  general  is  not  a  subject  of  any  grcoit 
difficulty.  The  form  of  the  body  and  the  habitus  of  the  i>atieiii 
allow  of  no  doubt  concerning  the  kind  of  nutrition  disturbance  in 
question.  The  matter  is  different  when  we  have  to  distinguish  tnoTB 
exactly  just  what  form  presents  itself  before  us  and  in  what  stage  it 
is,  how  the  heart-power  and  disturbances  of  circulation  ur«  to  b* 
taken  into  consideration,  how  the  single  symptoms  are  to  be  ex- 
plained, by  what  complications  the  disease  is  influencnxl,  and  in  wfaai 
degree* 

The  plethoric  and  nnrrmic  forms  are  easily  recognijsed  In  moti 
cases,  when  the  general  state  of  nutrition  of  the  patient^  the  putting 
on  of  fat,  formation  of  l»loo<i  compli'xion,  color  of  the  iJtin,  pak»- 
neas  and  cyanosis  of  the  mucous  membranea,  as  well  lui  the  oilier 
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8ym])t(imB  fully  di^scribed  uujer  symptomatology  are  examined  ia  a 
more  careful  maiinor.  Even  the  hydrtrmiv  fonu  dt'volopiug  fimiUy 
from  tlit*so  other  forms  will  lie  usually  iliHtiiiKiiiiihed  very  easily  from 
the  two  otliors  u]>oii  the  same  grouuds,  autl  e.si>ei*ially  wheu  the  dura- 
tion  of  the  existing  disturbance^i  uf  nutrition  ia  considered.  But 
there  are  many  eases  w^here  it  is  m>t  potisible  to  determine  the 
^piulity  of  tlii^  bliioil  from  the  exifttini^  symptoms,  and  a  direct  ex- 
amination of  the  blotxl,  taken  into  account  with  the  existing  dis- 
turbances of  circulation,  can  alone  lead  to  a  positive  diagnosis.  At 
the  name  time  it  is  to  Ix^  rememl>ei\Hl  that  in  most  eases  we  receive  for 
investiKatitiu  only  venoua  blotKl,  and  therefor©  we  munt  judge  of  the 
([uality  of  the  patient's  blcKHl  with  grt*iit  car*\  and  only  after  investigat- 
ing tlie  auiuunt  of  hiemoglobin  t^ontaiut^d,  the  specitic  gravity  of  the 
whole  blocnb  and  espiM'ially  of  the  serum,  pc^rhaps  also  by  counting 
the  liUxxl  corimftcles,  but  never  from  an  estimation  of  the  hjuraoglobin 
or  blorMJ  corpuscles  ahuie,  Atu'ording  to  the  degree  of  disturbance  of 
tlie  circulation  we  have  to  deal  with  an  accumulation  of  the  solids 
in  the  venous  blood — stasis  and  couceiitnition,  as  I  have  desig- 
uated  this  mauifestation.  The  amount  of  hii^moglobin,  jus  well  as 
the  8|>ecitie  gravity  of  tlie  whtile  hlotnl  with  e8i>ecial  reference  to  the 
number  of  blood  corpuscles,  may  l>o  considerably  increased  and  not- 
withstanding this  hydnemia  may  l)e  present,  the  8[>ecitic  gra\ity  of 
the  serum  being  yery  low  and  tlie  blood  containing  much  water. 
The  faulty  conclusions  ilrawn  from  the  examinatious  f»f  blood  made 
by  Lichtheim,  Bamberger,  and  others,  have  their  origin  in  the  fact 
that  there  have  Vieen  conditions  overlooked  by  them.  A  too  large 
percentage  of  hiomoglolun  is  always  suspicious,  although  the 
imtient's  other  symiUoms  permit  of  no  conc^lusinns  as  to  i\\f^  ad- 
vanced disturbances  of  circulation.  By  testing  the  specific  gravity 
of  the  serum  in  such  cases  we  iind  it  to  l)o  lielow  tlie  normal  stand- 
anb  and  we  have  nothing  else  to  deal  with  than  a  blood  rich  in  albu- 
min and  hnemogloliin.  On  the  other  hand,  the  sjiecific  gravity  of  the 
seruiu  alone  or  t*ven  together  with  the  blocxl  corpuscles  would  not  in- 
dicate at  all  the  amount  of  hremoglobin,  and  though  the  latter  may 
seem  to  be  nt^rmaU  amemia  and  chlorosis  civn  lic»  present.  In  all 
forms  of  obesity  experimental  researches  are  to  be  made  as  to  tlie 
fluids  tjikeu  in  and  the  secretion  c>f  urine,  Iwtth  while  the  patient 
takes  his  usual  allowance  of  liquids  and  when  the  latter  are  greatly 
diminished. 

Important  for  prognosis  and  therap^^utit^  is  the  early  recognition 
fif  the  arUnmehrtiftm  iliat  of  ton  develops  even  in  the  earliest  stagee 
i>f  oliesity.  Although  we  may  not  Ik?  able  to  observe  changes  in  the 
vascular  apptiratu.^,  yet  resishvnoes  are  cre&tad  by  the  very  liegtnning 
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of  the  sclerotic  process,  regultiug  in  decided  tension  of  the  pulae.     A 

rine  nf  bluuil  prenHure  tu  150  mm.  of  ^^uickftilver  or  over  may  Ih>  regarded 
as  a  sign  of  sclerotic  process,  even  if  latent.  In  the  furtlier  couj'He  nf 
the  atf Miction  the  artery  l)ecomeB  tortnoiiB  under  the  hi^h  bh»od  pres- 
sure, althoiigli  a  rigidity  of  the  walls  may  not  yet  be  apjirecinblc* 
to  the  touch.  Where  the  artery  is  supui-licially  situated,  such  aa  id 
the  temporal,  or  more  rarely  the  radial,  the  fact  of  iU  being  more  or 
less  sinuous,  especially  under  conditions  of  excitement,  is  clearly 
apparent  or  can  be  made  visible  by  cautious  friction  witli  the  hand 
or  a  piece  of  cloth,  etc.,  thereby  irritating  the  dilators  and  camsiuf; 
enlargement  oi  the  vesHeFs  lumen,  In  advanced  cases  a  failure  to 
recognize  the  rigidity  of  the  vessels  is  no  longer  i>ossi bin  if  i-jir.-fii| 
palpation  is  made. 

Attacks  of  stenrKcardia  and  cardiac  pain  ai*e  peculiar  tt»  silerosii*, 
and  differ  essentially  from  a  neurosis  by  reason  of  occlusion  of  the 
vessel  from  embolism  and  thrombosis  of  the  coronary  arteries  and 
of  cnusetjuent  myocarditis,  myomalacia^  formation  of  callosities, 
aneurisms  iif  the  heart,  and  heart  rupture.  The  attack  is  only  dis- 
tinguished by  considering  together  all  the  symptoms  which  go  to 
makt?  an  existing  sclerosis  of  the  artery  probable,  more  j*artieulnrly 
the  intensity  of  the  heart  pain,  the  characteristic  radiation  toward 
the  left  ai^m,  the  great  sense  of  jirostration,  and  swooning  att^u'kj^ 
whicli  may  even  go  cm  to  actual  f?iinting  tits,  and  especially  the  coin- 
cident existence  of  dyspncea.  In  ciisos  of  funetionid  tiH>uble,  the 
stenocardia  may  be  of  extraordinary  severity  and  may  even  be  ac- 
conifjanied  by  the  characti^ristic  radiation  of  pain  towanl  the  k»ft 
arm ;  but  in  these  cases  we  always  miss  the  severe  dyspna>a  which 
is  never  absent  where  there  is  arteriosclerosis,  and  which  is,  thonv 
fore,  a  valuable  diagnostic  criterion. 

The  fre^iucnt  ass(u'iation  of  arteriosclerosis  with  obesity,  e«f 
cially  at  alxiut  forty  years  of  af?e  and  upward*  and  the  fatal  comie- 
cjuences  wliich  result  directly  from  overlooking  the  same,  mako  il 
our  duty  to  consider  as  carefully  as  possible  iu  earli  rase  cjf  r.bi  Kiiy^ 
in  its  later  stages  the  existence  of  an  arterial  change 

Wlien  aflicmma  of  the  vessels  has  Ix^en  j»rodueed»  the  n 

tion  of  the  vessel's  walls  may  \>e.  immediately  recognized  l\    ,.- 

nation  of  those  arteries  which  are  superficially  situated  and  acco><sibh» 
Uy  iuve.stigatiou.     On  the  other  han<l,  in  cases  of  simple  scl  m* 

must  always  think  of  the  possibility  that  one  or  another  of  tie  in 

existing  in  the  interior  of  the  lM)dy  may  have  undergone  atheroma- 
tous degeneration  and  may  prfxluce  by  ru[*tnTe  a  dangerous  heiuor* 
riiage,  es]>ecin11y  in  the  brain. 

Just  iis  ejLsily  i>erceptible  are  the  gout  and  the  uric^^ckl  ttkUitJm 
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frequently  connected  with  oliesity  and  Hthoromu.  Disease  of  the 
jniiits  the  |»rebence  of  li^onty  pains,  and  the  investigation  of  the  orina 
soon  leave  uc»  doubt  a8  to  the  existing  com|>licufion. 

The  condition  of  the  kidneys,  congcsikm-albmnhniria^  contracied 
kidney,  and  genuine  parenchijmatom  f^ephniU  (Bright's  iliseafie)  will 
be  shown  by  the  chemictd  analysis  of  the  urine  and  the  microKcopic 
examination  of  the  sediment.  Occ^isional  slight  attficks  of  albumi- 
nuria and  the  api)6araDoe  of  hyaline  casts  in  the  urine  always  prove 
ciHting  congestion. 

The  early  recognition  of  diabetes  melUius  1ms  the  greatiifit  influ- 
ence upon  the  patient's  future.  When  without  physiologic^il  or 
tliempentical  reason  we  observe  our  oliese  jmtient  siiontaneously  and 
rapidly  losing  weight  and  bec*oming  emaciated,  it  is  of  the  utmost 
importance  that  we  to^t  the  urine,  even  if  no  marked  thirst  is  com- 
plained of  and  the  amount  of  urinary  secretion  has  not  been  greatly 
increased.  In  these  cases  we  shall  alm08^  invariably  find  a  more  c»r 
less  advanced  condition  of  glycosuria. 

If  miaim  has  set  in  during  the  last  stages  it  is  not  very  difficult  Uy 
ilistinguish  the  tensely  stretched  masses  of  fat  of  ordimiry  adijiose 
tissue  from  the  doughy  swelling  of  ctnlema  which  so  characteristi- 
cally retains  the  mark  of  finger  pressure  for  a  long  time. 

Furthermtire  if  emphysema  of  the  skin  has  developed  as  is  some- 
times the  case,  it  will  scarcely  be  possible  to  mistake  the  swelling 
caused  by  air  in  the  tissues,  which  gives  a  cnK^kling  under  itressure, 
for  deposits  of  fatty  matter  or  for  odema. 


Prognosis. 

Varying  according  to  the  causes,  form,  symptoms,  and  complica- 
tions, the  prognosis  of  ol>e8ity  canntit  l>e  always  uniform,  but  will 
present  itself  in  all  transition  stages  from  one  which  is  relatively  nr 
even  jx^aitively  favorable,  up  to  one  which  is  decidedly  Iwul. 

According  to  the  fundamentid  causes,  the  prngntwis  deinrnds  m 
ihr  first  place  upon  the  hereditary  disposition,  or  up<m  the  distur- 
bances of  nutrition  aequir€>d  by  an  unsuiti&ble  manner  of  living;  in 
CHHi*  c^f  the  latter  it  will  be  much  more  favorable  than  in  the  case  of 
the  former.  The  prognosis  also  varies  with  the  fonn  of  obesity,  and 
in  case  of  tnie  plethora  is  comimratively  better  than  in  tlwv  aniBBmic 
form.  Of  decided  importance  h*Te  is  the  indi\ndnality,  since  the 
essential  results  depend  upon  the  patient*s  olnnlience  and  upon  his 
aubonlination  to  dietary  rules  and  ujMin  his  sul3«ef[uently  following 
out  a  suitfdile  nunle  of  life.  The  prognosis  is  most  favorable  in 
cft#e8  of  the  inherit*^*!  fi^rru  of  obesity  wliicb  'Muni>«  nn  in  the  first 
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years  of  life,  where  it  is  not  very  difficult  to  hnufi  the  childrf^n 
uormiil  state  of  nutritioD  by  proper  regulatiou  of  the  diet. 

If  on  ttcctmut  of  heart-insufficiency  there  exist  any  more  or  le«*i 
exteuBive  diHtiirl>anceH  of  the  circuhitiou,  or  if  hydrieniiii  or  iiccumn* 
latlou  of  water  lu  the  blood  and  tifisnes  is  already  present,  the  ext  lori* 
ni*'ntal  compariBun  of  the  anjfjunt  of  fluids  regularly  taken  and  t*t 
the  4Uautity  of  urine  roguhirly  Hccrt^ted  vvitliiu  the  turiit\-f(rur  htJiirH 
will  «upply  the  moBt  reliable  indications. 

For  tliirt  purpoHo  the  patient  shiuild  take  dunii^;  twu  tlavb,  fur 
instaoee  from  8  a.m.  of  am*  day  tc*  H  i\m.  nf  the  fnlhiwing  day,  an 
much  fluid  as  he  in  accuatomed  to,  but  thiH  aH  well  aa  the  secit^fjtm 
of  urine  is  to  be  iiieaHured  and  the  aiuount  written  dnwn  togellier 
with  a  Btat«^ruent  of  the  time  within  which  l>oth  nl>ervationt»  have  been 
made*  After  this  for  the  next  two  days  th(^  Huids  tfiken  onij^l  to 
b©  reduced  to  7M-l,rMX)  c,e.,  a<»cording  to  the  wize  of  the  patient, 
especially  with  regard  U*  the  cunditlon  of  hin  vjincuhir  a|iparatuH,  and 
the  same  notes  are  to  bo  again  made.  If  now  with  the  reduced 
amount  of  fluidn  tiiken,  ti  plus  tjuanlity  ol  the  urinary  8een*tii>n, 
©8i>ecially  if  a  cousidend^Ie  iucrea^e  of  tlie  satne  is  i*r(Kluccd,  we  can 
always  draw  the  conclnsitm  that  the  heaii-power  is  not  aa  yei  too 
much  weakened,  and  that  the  function  of  the  kidneys  is  not  much 
diHturl>ed,  tiierefore  the  proguobis  will  be  the  more  favorable,  Tlial 
wiO  be  all  the  more  the  ciise,  if  not  only  a  relatively,  but  even  an 
absolutely  greater  (quantity  of  urine  is  excreted  than  when  the  patient 
w^aa  taking  a  disprop<jrtionalIy  larger  quantity  of  fluids. 

But  if  by  reducing  the  fluids  not  only  no  increase  takes  placid  Iml 
a  very  consideral>Ie  nniniH  fpiantity  is  noted,  we  may  always  cHioatder 
this  i-esult  of  the  experimental  observation  of  unfavorable  progncistM 
as  to  the  course  of  the  aflFection.  On  the  other  hand,  if  the  qaan* 
tity  of  the  urinary  st^cretion  is  but  a  little  under  that  of  tlie  fluids 
taken,  it  is  to  be  considered  as  an  increase  conifmred  with  the  nor- 
mal secretion,  because  normally  about  18  to  20  per  C5ent,  of  the  ^ak^r 
of  the  fluids,  taken  as  such,  as  well  as  the  water  cruitaiuiHl  iu  Ibe 
solid  food,  is  used  up  in  respiration  and  i>er8pinUion»  and  a  redne* 
tion  of  these  percentiiges  is  to  be  considered  an  increase  of  iht*  nri* 
nary  secretion. 

Of  prognostic  importance  is  also  the  conditiou  of  the  circulatory 
apparatus  during  sucli  physical  exercise  and  muscular  work  as  aro  re- 
quired in  walking  and  climbing.  The  jirognosis  be<*omes  uufavomble 
when  the  heart  muscle  no  longer  remits  to  motor  irai>ulsei»  produced 
by  physical  exertions,  when  the  pulse  instead  of  becoming  more  tre- 
iineut  and  stronger  beconn^s  threadlike  aud  ovt^rfrt^qneiit  or  irn^gnlar, 
and  when,  instead  of  a  ntrou^j;  or  at  least  plainly  percM|»tible  palfiita- 


PB0GN0SI8. 


flu 


tion,  there  is  ouly  dj  spncea*  excitemeDt.  oppression,  aBcl  hihorod 
breathing. 

When  a  patient  snbjt^t  to  «)l)P8ity  13  attjicked  by  inten'iirn^iit 
febrile  diseaBes,  the  prognoBiH  of  the  hitter  is  unfavorable  an  com- 
pared with  febrile  dise^ines  of  efpinl  gnivitj  iii  other  per»on»,  f<ir  the 
reasons  ubove  mentioned.  Furthermore,  eonvaleHcence  and  recovery 
are  very  apt  to  Ije  slow  and  inec»mpleti»,  lH^i'aufti>  of  we^enetl 
re^^enerative  [>ower  and  ahiw  formation  of  red  blood  rorpuseles. 

ArteriosderoHiH,  esj^eoinlly  i)f  the  rcironary  artf»rieii  of  the  heart, 
makos  the  progutisiH  nuich  more  unfaviirable.  In  Hueh  canes  we 
shoidd  be  guarded  in  making  a  prognosis,  even  in  mild  athieka  of 
Btenocardia  wliich  are  in  theraHelvea  insignificant,  l>ec;iuse  we  can 
only  draw  the  conclusion  from  these  attacks  that  the  bl«><:HbvesseU 
of  the  heart  are  affected,  but  we  cannot  say  to  what  extent  they  have 
sufi'ered;  furthermore  these  mihleratiacksare  often  followed  by  more 
severe  and  even  dangerous  ones,  and  possibly  by  intnuranial  hemor* 
rhuge. 

In  cases  of  sclerosis  the  treatment  is  rendered  more  difBcult  in 
that  the  mechanical  part  cannot  be  carried  out  to  the  extt^nt  which 
the  indications  would  i*e<piire  were  it  not  for  this  existing  complicii- 
tion.  These  severe  attacks  have  an  unfavorable  influence  ujkiu  the 
prognosis  in  proportion  to  tlieir  severity  and  diualiini,  since  each 
attack  works  structural  changes  in  the  heart  muscle,  increasing  its  in- 
sufficiency and  hastening  death*  The  milder  tttUt^ks  may  l)e  of  im- 
portance as  regards  treatment  and  the  cour8t5  of  the  disease  in  so  far 
as  they  ilirect  our  attention  at  once  to  the  existent^  of  daugeroos  con- 
ditions connected  with  the  he^irt  vessels  which  threaten  the  patient 
and  permit  us  in  time  to  take  precautionary  measnres  against  them. 

Diabetes  aggravates  this  disejvse  in  projiortion  to  the  quantity  of 
sugar  in  the  urine  and  the  decomi>osition  of  albumin.  The  pnignosis 
is  rendered  less  unfavoral>Ie  if  the  appearance  of  sngar  in  the  urind 
is  exclusively  or  for  the  gieater  part  due  to  the  ingestirm  of  sugars 
forming  substances,  and  if  it  dt^creases  mat*'rijdly  or  di^  tm- 

tirt^ly  when  the  latter  are  i-etluced  or  when  an  alisolutely  ili  1  >gi- 

men  is  carried  out 

These  (latients  may  lie  made  comfortable  for  a  long  time  if  we  al- 
ways cjirefuUy  watch  the  extent  of  the  glycosuria  wbii^h  stziiids  in 
direct  proportion  t<^  the  docomi>f»8ition  of  albumin*  It  is  also  to  be 
remembered  that  these  mililer  eases  in  the  majority  of  inntances  lie- 
coma  transformed  into  severer  ones.  In  case  the  quantity  f»f  nitro- 
genous substanee«4  in  the  urine  surimsses  th^  ec]uivaleiit  of  the  unde* 
composed    sugar  the    prognosis    is      '  '   -r    unfavorable   and  00- 

currence  of  dialietie  coma  is  at  any  in  ijj  be  iln^iMled. 
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Albuminuria,  when  appearing  as  congestive  albuminnria  aocsotn- 
panied  by  slight  congestive  oedema  and  without  any  complie«tioD« 
may  disappoar.  if  the  heart  muscle  can  be  strengthened^  and  if  iluj 

patient  is  not  too  old. 

After  the  oecun*ence  of  chromo  nephritis,  contracted  kidney,  atid 
general  dropsy,  the  organs  never  again  regain  their  former  eiiiidition 
for  any  length  of  time»  and  for  the  most  part  death  after  a  Bhort 
period  ends  the  long  and  varied  course  of  the  disease* 


Treatment. 

Pkophylaxis. 

All  persons  do  not  have  the  same  tendency  to  grow  stout,  and  i 
certain  [>roportion  of  mankind  seems  to  possess  a  jmculiar  immituity 
to  fat  produetif >n,  and  to  remain  lean  in  spite  of  consuming  with  the 
nourinhment  a  suriiliis  of  fat-producing  substances.  Furthermore  it 
is  imi>os8il»le  to  foretell  whether  a  given  pei^on  will  become  exces- 
sively fat  or  not,  and  the  formation  of  fat  is  a  physiological  process 
which  ought  to  be  liinit4nl  to  a  certain  extent  but  in  nowise  should  be 
suppressed  in  anticiptttion  of  what  may  happen. 

It  follows  that  the  prophylaxis  against  a  possible  mliposity  and 
the  tendency  tti  it  affects  two  principal  categories  of  individuals,  firsl 
those  in  whom  there  is  an  hereditary  tendency  to  the  disease  (and  this 
not  only  applies  to  the  adult  but  also  to  children  and  infautB  at  ih© 
breast),  and  secondly  individuals  Avho  have  already  suffered  from  obes- 
ity and  who  through  some  therai>eutical  measures  have  lost  their  si: 
plus  fat  and  become  relatively  le^in. 

Prophylaxis  in  Earlif  Life* 

As  to  the  first  category  we  have  to  do  principally  with  an  hcrredi- 
tary  disposition.  The  children  of  such  parents,  according  to  the  Utei^ 
ftture,  already  at  birth  show  a  high  degi-ee  of  adiiK)sity,  or  t '  ty 

t.ake  on  abnormally  large  quantities  of  fatty  tissue  a  few  tu**\  t^r 

birth.  When  such  cases  come  under  treatment  the  physician  lia* 
first  to  ascertain  if  the  character  of  this  adipfisity»  hereditary  in  that 
special  family,  is  of  the  plethoric  or  of  the  anjemic  form,  and  iu  wlml 
manner  this  herediUir>'  character  manifests  itself  in  the  iudividuii]  ifl 
question, 

a.  If  the  hereditary  obesity  shows  itself  in  the  family  in  tho  pWlln 
oric  fonn  and  if  a  young  or  older  child  shows  the  anmistakable  sigiia 
i>f  this  form,  the  dietetic  treatment  will  consist  i)rincipally  i  ^  li* 
nutiun  of  the  fat-forming  substoinces  iu  the  dietary.     The  i         ^  it-» 
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of  treatment  of  obesity  as  formuUtecl  further  on  will  here  as  well  hold 
good,  taking  into  consideration  the  age  and  individual  t'onditionH. 

Children  and  nursing  infants  wlu>  ai^»  well  mmritjlied  and  full- 
blooded,  and  whose  progeniti^)r8  suffer  from  the  pletlM»ric  form  »of 
olmsitv,  have  to  be  raised  on  as  nitioual  a  plan  as  posaible,  either  on 
tlie  raxither'a  milk  or  artificial  tood. 

If  the  moth«»r  Hiilfers  from  ol>esity  and  at  the  same  time  is  able  to 
nourish  the  child,  it  in  not  advisable  to  permit  her  to  do  8c»,  if  it  cau 
1^  avoided,  but  it  is  lx»tttT  tt»  nlltjw  the  child  to  be  brought  xip  by  a 
suitable  wet-nurse  in  whose  family  no  hereditjiry  predis|Misition  to 
this  affection  is  present.  If  the  child  is,  however,  nursed  by  the 
mother,  the  diet  of  the  latter  must  be  so  regnhd<*d  as  to  exclude  all 
superfluous  fat-i)nHlucing  substances  (esjiecially  l)eer  in  those  coun- 
tries where  it  is  the  customary  l»evenige).  Tlie  nm-se^s  dint  must 
also  l)e  similarly  regulated,  though  stiiet  directions  are  not  i^ecjuired. 
If  the  child  is  raised  artificially  cow's  milk  is  l»est  use*!  prepareii 
^ith  Soxhlet's  sterilizing  a[)f>aratus.  Farinaceous  substancea  and 
other  infant  foods  of  whatever  name  are  to  l>e  aUogi^ther  excludeii  so 
long  as  the  cliikrs  fat-priHluction  does  not  sink  l>elow  the  norm. 

After  the  first  years  are  passed  we  must  ch<H>s4^  from  among  the 
various  artickis  of  food,  according  to  their  proportion  uf  albumin  and 
fat,  those  which  are  favorable  Uy  the  retaliation  of  fat^jjnxluction. 
In  cases  where  thei*e  is  but  little  adiposity  |»resent  thecarlx>hyilmte8, 
butter,  and  articles  prepared  %vith  fat  are  admissible.  Wliei-e  th'^ro  is 
a  preponderance  they  have  on  the  contrary  Ui  lie  diminisheil  as  much 
as  possible,  and  at  tlie  same  time  the  chiM's  grt»wth,  bliMul  prtHbu^ 
tion,  digestion,  powers  of  assimilatiou,  the  action  of  its  heart,  and  the 
functional  p»)wer  of  its  muscular  appjiratus  must  Iny  kc»pt  in  sight  and 
tjiken  into  consitleratiou.  In  the  later  years,  especially  in  youth  and 
adoIesceuc«»,  on  entering  upon  the  age  of  pulierty,  the  ccuidittons  re- 
hiting  to  the  development  of  sexual  actiuty,  as  they  affect  the  growth 
of  tlie  iMulily  tissues,  are  the  indications  according  to  which  the  in- 
dividual hits  to  be  nourished.  If  there  is  little  tendency  towanl  olM*ft- 
ity  in  these  yt^ars,  the  supply  of  fnt-forraing  sulisttinces  must  not  lio 
too  much  reduced.  Furthermore  it  is  important  not  to  lose  sight  of 
the  fact  that  the  amount  of  idbumiu  of  the  IkhIv  depends  ujion  tlie 
quantity  of  the  fat,  and  that  if  the  latter  suffers  b>o  gieat  a  riMluction, 
the  bmly  canmit  pri'sen^e  its  required  proportion  i^f  albumin,  and  the 
formation  of  hhnu]  will  then*fore  8<^>n  sink  Inflow  the  normal.  The 
muscular  development  will  l>e  retarthMl  or  diminishe<l,  so  that  the 
individual  finds  himself  weak,  powerI»»ss,  and  unable  to  work,  Tlie 
laws  of  nutrition  must  always  Ik^  fresh  in  the  [iliysician*H  mind.  The 
exertion  of  the  muscular  a[iparatus  caused  by  activity  mid  all  kinds 
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of  gymnaatics  which  heighten  the  uourishmeBt  of  the  musdea  and 
tard  thft  iiccuiiiulafcion  of  fait  are  eBi^ecially  to  be  conBidered  in  bajfV 
and  youths;  but  even  in  ^ifIh  this  must  not  be  neglected,  nor  put  too 
umch  into  the  background  whenever  the  education  tails  forth  luentid 
activity  or  where  studies  or  more  sedentary  oecupation«  pre%^ail. 

b.  If  the  signs  of  aujemia  are  noticeable  in  infants  at  the  breast  or 
in  okler  chihlrcn  in  the  hrst  years  of  lile,  along  with  a  proiiouuctfcl 
otesity,  preparations  of  iron  are  early  indicated  and  should  Ije  jk^veiv 
according  to  the  age  of  the  child,  in  tidditiou  to  a  dietary  which  aims  at 
regulating  the  amount  of  albumin  and  fat*  In  later  years  tlie  activ- 
ity of  the  muscles  is  to  be  stimulated  in  i>rojmrtion  to  the  exiHltog 
functional  power  of  the  muscular  apparatus.  Mineral  baths  eontaxii- 
ing  iron  and  Halt  baths  should  be  iirescrilx^d  to  meet  the  iuilicalioiBi 
furnished  by  the  presence  of  scrofula.  8ajouni  in  the  fresh,  pure  air 
of  the  woiuls,  mountains,  or  at  the  seashore,  cold  ablutions  aijfl  c*ikl 
frictions  once  or  twice  a  day  are  advisable,  Cool  l>atlm  Ktimulat^ 
powerfully  the  circulation  and  increase  the  powers  of  resiat^itice  of 
the  surface  of  the  body  against  external  injuries, 

'The  influence  of  these  measures  ui>on  resolution  of  the  fai,  and 
upon  what  is  t*ommonly  called  metfibolism,  must  not,  however,  bo 
too  largely  dei>euded  upon. 

Prophylaxis  in  Mort  Advanced  Li/ct  and  After  Effeetivt  Jii^daciioti  ^f 
the  Fat  Under  Treatment, 

In  this  section  we  shall  consider  the  prescriptions  suitable  for  a 
patient  whose  sui-plus  fat  has  been  nnluci^d  to  the  norm  by  thera- 
peutic measures,  which  will  depend  entirely  upon  previous  changes 
in  the  organs  which  resulted  in  the  accumulation  of  fat,  and  Ufiou  the 
condition  of  the  organs  after  the  consumption  of  tlie  su|ierfiuoui4  fat, 
esj»ecially  taking  into  consideration  the  existing  condition  of  th^ 
heart,  the  circuhition,  the  blood,  the  amount  of  albumin^  the  actmly 
of  digpstion,  antl  the  functional  power  of  the  muscular  ;i 

Prophyhixis,  therefore,  has  mainly  to  bo  adapt4?d  to  i  uil 

case  and  has  to  he  in  harmony  with  the  therapeutic  me^isTires*  espe- 
cially in  reference  ti>  tlie  dietetic-mechanical  treatment  unJi^r  which 
fat  reiluctiou  has  taken  place.  We  shall  returti  to  the  subject  of  pro- 
phylactic treatment  after  successful  i-etluction,  in  a  subseciueut  imra- 
gi-apli. 

The  prophylaxis  against  adiposity  in  later  yearn  in  adulte  whoao 
condition  of  health  is  othenvise  normal  but  who  have  an  hereditary 
taint  consiHis  more  in  j^eneral  dietetic  measures,  regtdation  of  diol» 
promotion  of  njnscular  activity  in  order  to  rpiickly  burn  up  superila- 
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ouB  fat-forming  suVistJiucee  which  have  lieen  intnxlucod  to  the  econ- 
omy. The  diet  of  such  perHoua  has  to  1k>  roguhitixl  iti  tlie  following 
manner :  1,  So  that  kh*^  quantity  of  allnimin  is  not  imiierfectly  burned 
up  iu  case  the  diet  i^  maintained  for  a  long  time,  tVr.i  for  years.  In 
the  lutttT  ca8e  uric  acid  wnuhl  accumulate  in  the  blood,  especially  if 
there  should  be  present  an  hereditary  disposition  to  the  uric-acid 
diatlie^is  and  to  gout.  In  the  same  way  a  tr>o  exclusive  meat  diet 
may  produce  dy8j>eptic  symptoms^  ciitarrh  of  the  stomach,  and  diges- 
tive disturbances.  2.  Tlie  sujiply  of  fat  ami  ear bi hydrates  ought  not 
to  be  diminished  so  that  the  fat  which  is  normally  present  is  attjR^ked 
and  the  albumin  of  the  iHwly  is  thus  endangered.  The  quantity  and 
quality  of  footl  and  liquids  must  be  the  same  for  jmtients  as  men- 
ined  aVjove,  that  is,  must  l>e  the  same  as  for  those  who  have  lost 
lieir  superfluous  fat  by  dietetic  and  mechanicjil  treatment  (see 
below).  In  regard  to  bodily  exercise  the  same  rules  must  Iw  followed, 
and  visits  to  health  resorts  and  a  prolonged  stay  in  mountainous 
legions  should  be  encouraged.  Alpine  excrnrsions  must  l>e  pi'ohibit*Hl 
at  first  and  ascensions  of  mount^iin  peaks  nuisi  be  allowed  only  when 
the  heart  action  is  norraah  Gymnastics,  horseback  riding,  bicycling, 
rowing,  swimming,  if  not  cArried  out  in  too  sfKirtsmaulike  a  manner 
or  t4J  extremes,  will  increase  the  strength,  the  formation  of  botly 
albumin  and  of  bliKHl,  wliile  the  formation  of  fat  mil  be  limitctj  by 
these  measures. 

TltE-^TMEXT  OF  THE  ABNORMALLY    INCREASED   FORMATION  ANB  SltMCme 

X)V  or  Fat  in  the  Bopv. 

A.  Dietetic  lymhHenf, 

In  livlation  fo  the  Pro^tortion  of  IkHhj  Fat. — In  relation  iet  tlie 
proportion  of  fat  in  tlie  bcnly  we  have  to  distinguish  the  following 
classes  of  cases  and  the  indic4itious  concerning  them  according  to  the 
beforo-mentioned  rules. 

«.  In  cjtscs  where  there  is  an  abnormidly  increased  quantity  of  fat 
in  |»letJioric  patients  with  unimpaired  or  only  iK^ginning  chaugivs  iu 
the  heart  ai'tiou,  the  diet  prescril»ed  aims  at  U)  increased  supply  of 
albumin;  (2)  deci'ease  in  the  fat-producing  sulistance;  and  (3»  little 
or  no  dimtnuticm  in  liie  supply  of  liquids  lielow  tlie  physiological 
amount  (1,500  cc), 

b,  Oises  of  ailiiHmity  in  aniemic  patients,  viz.,  serous  plethora^ 
Tliese  rej|uire  (1)  an  increase  of  the  quantity  of  albumin,  and  simul' 
taneously  (2)  a  diTninution  of  the  fat-forming  subsia&eea  and  even* 
tually  of  the  li(|uids  t^iken. 

i\  Casea   of   adiposity  in  adulti«  witli  hydnemic  symptoms,  in 
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whom  not  only  the  amount  of  albumin  but  also  the  Abnormally  in- 
creased amount  of  fat  is  slowly  wasting  away.  The  Dom^mbmont  nt 
such  patients  requires,  (1)  togc^ther  with  the  ijicreaH«>  of  albuniiu 
taken,  a  suflScient  allowance  of  fat  and  carbohydrates*  or  even  an  in- 
crease in  the  same,  in  order  to  prevent  a  sudden  falliiii^  off  of  fiit. 
and  (2)  a  diminution  of  the  liquids  taken.  The  dietetic  nileji 
as  laid  down  by  me  for  the  treatment  of  general  a<lii>osity  are 
based  in  the  first  i»lnre  upon  patholoji^ical  changes  in  the  heart  and 
the  amount  of  circulatory  disturbance  caused  by  the  latter.  In  lliiii 
w^ay  they  difl'er  matc^rially  from  the  dietetic  rules  formulated  by  pr^ 
vious  authors.  In  order  not  to  overburden  tlie  action  of  tlie  begirt 
and  the  circulation  it  is  necessary  to  cfMmider  not  alone  the  <iuality 
but  above  all  the  quamtity  of  solids  and  fluids  taken.  If  the  circnln- 
tnry  function  is  disturbed  only  a  slightly  excessive  quantity  of  both 
•Utiuids  and  solids,  or  of  water  alone,  will  do  harm.  The  usual  con- 
sequences, then,  ai'e  a  feeling  of  oppression »  palpitation,  dyspnceie 
excitement  of  a  sudden  and  distressing  nature,  ami  difficultv  of 
breathing.  After  a  too  hearty  meal  or  too  free  consumption  of  liquids 
death  may  ensue  in  pronounced  c/ises  even  after  slight  exercise  or 
bodily  exertion  tlirough  )»aral\  sis  of  the  heart.  It  folkiu^  that  the 
tem|mrary  amount  of  fulness  of  the  digestive  jqiparatus,  its  displaciv 
ment  on  the  side  of  the  thorax,  and  the  overburdening  of  the  blmKl 
by  the  food  and  liquiils  aljsorbed  must  determine  the  apportionment  of 
tlie  several  meals.  Only  when  the^ie  fai'tors  are  ke[>t  in  view,  factors 
w^hich  Imar  upiin  the  insufficiency  of  the  heart  and  changes  in  the  rir- 
cnlatioo,  can  a  diet  based  on  increas«*d  oxidation  of  the  Iwidy  fat  l»e 
thought  of.  In  ]iatients  whose  circulatory  ai)paratU8  is  relatively 
sound,  til  at  form  of  oliesitjk'  which  is  purely  r»f  a  jiletlioric  charact 
the  change  in  the  (lunntity  and  quality  of  food  as  laid  down  in  lUi9 
ndes  governiog  the  nourishment  (see  etiology),  together  with  a  chatui^ 
in  the  jiatient's  manner  of  life.  *.e,,  a  change  from  too  much  rest  and 
ease  to  muscular  exercise  and  activity,  aresufficiimt  ti^  i^rotlace  lui  ex* 
tensive  reduction  of  the  stored-up  fat  by  oxidation,  and  at  the  sjmm 
time  to  prevent  an  additional  new  formation  of  the  same  out  of  tliooe 
articles  of  food  which  are  least  liable  to  be  transfonned  into  fat. 

The  most  eloquent  advocate  of  a  diet  consisting  almost  wholly  of 
nitrogenous  sulistances  was  Iiouis  Banting,  who  pnl>Ushed  anaceouul 
of  Harvey's  method  »u"cording  to  whicli  the  diet  was  as  folhiwji: 

(1)  In  the  morning:  120  150  grama  of  meat  or  tish,  with  the  ex» 
ception  of  pork  and  salmon,  tea  without  milk  an<l  sugar;  3(1  gmnin  of 
toasted  white  bread. 

(2)  For  lunch  r  LIO  IHO  grams  nu  at,  vegetjd»h«  exchiaive  of  |K>t3 
toes,  30  grams  toasted  white  bread ;  two  to  three  glaaaee  of  red  wma 
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or  sherry.    No  farimiceons  dinheSt  do  cburnpiigne,  port  wino,  nor 
beer, 

(3)  Afternoon:  60-100  grnms  of  fruit;  a  little  toast,  tea, 

(4)  In  the  eveniug:   10O'120  grams  meat  or  fish;   one  to  two 
glasses  of  red  wine,  claret. 

The  use  of  water  is  permitted  without  limit- 
Attmmin, — This  diet  as  laid  down  by  Harvey  is  characterized  hy 
its  hifih  |>orrenhii^o  of  nitrogenous  fo<xl,  so  that  the  manses  of  fat 

^ stored  up  in  the  liody  mujst  Ix*  surely  attacked  in  the  physiological 
processes,  and  a  cpiite  considerable  reduction  of  fat  can  bo  secured. 
However  it  happened  very  soon  after  this  publication  of  Banting 
that  there  were  a  number  ^^i  individuals  who  when  they  followed  out 
this  diet  for  a  considerable  period  decreased  in  weight,  but  finally  l>e- 
came  so  weakened  and  miserablr*,  nervous,  and  sleepless  that  the  treat- 
ment had  to  l>e  interrupted.  In  others  the  continued  meat  diet  caused 
dysiieptic  symptoms  with  consecutive  catarrh  of  the  stomach  and  iii- 
testinal  tnvct. 
The  cause  of  these  manifestatioBs  waa  on  the  one  hand  the  impos- 
ptibility  of  the  human  iKidy  to  maintain  its  metal>olie  etiuilibrium 
during  the  prtK*pss  of  feeding  with  exclusively  nitrogenous  sulv 
stances.  No  fat  and  carboh>(lrat^«  l>eing  taken  in,  the  quantity 
of  allnimin  wiis  soon  endangered,  being  liable  to  lie  partly  used  up 
in  the  protluction  of  the  rei|uisite  calorie  values  necessary  to  the 
maintenance  of  life.  Furthermore  the  ftwKl,  which  was  in  itself 
already  insufficient  in  c|uanttty  to  maint^iin  pnijWT  metalx^Usm  of 
the  nitr*>genouB  substiinces,  could  not  be  properly  digested*  and  gave 
rise  to  disejvses  of  the  st^rruach  and  inteHtines.  It  folluws  that  we 
have  to  dis|iense  with  a  purely  albuminous  diet  on  acc*otint  of  its 
slight  vjdue  as  a  heat-[>r<iducer.  Indeetl  such  a  diet,  in  a  quantity 
which  to  be  snflicieut  would  have  to  be  verv  large,  would  usually  not 
be  digested  and  assimilated;  but  if  together  with  the  albumin  so 
much  hvi  and  I'arbohytb^itcs  are  taken  in  as  to  maintain  nitrogenous 
metalK)UHm,  and  if  by  greater  muscular  activity  more  non-nitiTigenous 
sul>Htancc*.s  are  deiH>ni posed  in  pro|K>rtion  than  fats  and  carbohydnites 
are  introiluced  with  the  fooil,  the  deficiency  of  thf\se  hitti^f  substances 
will  be  made  g««Kl  by  consumption  of  tlie  fat  depcmiUnl  in  the  Ijody, 
i.f,,  the  ol)eaity  of  the  patient  will  l>e  diTniuiMhed  and  ho  will  liecome 
leaner.  If  tins  process  of  fat  oxidation  due  to  muscular  activity  is 
repeateil  at  short  inter\7ils,  while  at  the  S4ime  time  but  small  quantities 
of  fat  and  airl>ohydnvte«  are  given  with  the  fornl,  the  fat  stored  np  iu 
the  body  grows  less  and  les«  until  it  finally  attains  a  figure  below 
which  we  do  not  want  to  go*  The  su|>|»ly  of  nitrogenous  foixl  must, 
aside  from   itn  infiuence  upon  fat  oxidation,  be  larger,  becauae  in 
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the  majority  of  cases  tlie  patientB  are  already  ana^niic  ana  most  of 
the  muscles  of  locomotion  and  of  the  hifart  have  become  wtmk  and 
atix)phic.  The  new  format iou  of  muscular  fibres  and  the  inereasa  in 
volume  of  those  already  present,  which  would  result  from  an  iijcreaae 
in  the  metabolism  caused  by  muscular  aeti\nty»  require  an  nu^- 
men  ted  supply  of  albumin. 

Fat  ami  OoW/z/t/m/c^.— In  the  exhibition  of  fat-formin«  articl«_ 
of  food  we  must  tliscriminate  between 

a.  Those  cases  in  which  tlie  respiratory  and  circidatory  aij'  ir  ttun' 
have  nt)t  Ijeen  markedly  disturlHnlj  and  where  the  activity  of  tiji-  itiu^- 
cular  apparatus  and  a  considerable  amount  of  iKxlily  exertion  is  still 
possible. 

it.  Those  cases  in  which  the  blood  is  of  amemic  or  bydrieiiiie 
quality,  and  advanced  venous  stasis  i^uces  the  absorption  of  osjgits 
in  the  lungs  to  a  minimum,  and  where  slight  muscuhir  i  '  ii  ex- 
hausts the  oxygen,  interferes  w^ith  respiration,  and  cixu  meie 
symptoms. 

In  the  first  category,  where  the  energy  of  cenulartutiMTy  ih  as  yet 
unimpaired^  a  liberal  consuniption  of  fat  and  carbohydnit4*s  cim  be 
alloTved,  since  through  tlie  increased  muscular  activity  and  bodiljr  tiX- 
erciae  the  metabolism  is  likew^ise  increased.  In  the  hitter  C4ise4»  the 
use  of  fat  and  carb<ihydrates  must  be  reducetl  to  smaller  profmrtiaiis, 
and  by  simultaneous  reduction  of  the  body  fluid  by  decrease  in  tbe 
fluid  supply  the  circuhitiou  ih  rendered  fmer,  and  the  liability  of  \ 
citing  dysimteic  conditions  is  abolinhed. 

Fat  and  carbohydiates  and  albumin  differ  in  relation  to  Cal-for- 
mation  in  tlie  IhhIv,  in  tljis  way,  that  the  proportions  of  tli  ^  4 
stuffs  are  ecpiivalerjt  or  isudynamic  which  i>rotluce  the  Sam*- 
of  heat  during  the  process  of  oxidation  into  carbonic  acid.  Coofle- 
ciuently  UMl  giams  of  fat  replace  211  grams  of  albumin^  232  KrHttii>^  itf 
starch,  2'M  grams  of  cane  sugar,  2^)0  grams  of  grai>e  sugar,  or  a 
mean  average  of  240  grams  of  carbohydrates.  Since  one  part  of  fat 
represents  an  isodynamic  mean  average  of  2.4  jiarts  of  subetmtiefis 
comi>rised  under  the  t«irm  carl3ohyd rates,  we  can  always  supply  Iks 
body  with  more  than  twice  the  quantity  of  these  sulietsucea  until  All 
amount  equivalent  to  one  part  of  fiU  is  rciiche^l.  The  i  *  Tity  of 
exceeding  the  limits  prescribed  by  the  diet  is  conset|ueiri  tvhitt|^ 

carbiihydrates  instead  of  fat8  are  given. 

Tlieliody  stores  up  fat  if  more  than  llH  gnims  of  albmuiri  ajv 
259  grams  of  fat,  a  trital  of  377  gmms  (2,H1)4  calories!  are  biken  iii« 
On  the  other  hand  110  grams  of  albumin  and  000  grama  of  atsr 
a  tnt;il  of  710  (2,944  calorie-s)  may  l>e  given  withcjut  producinj^  \ 
posit  of  fat.     With  mixed  diet  the  limit  lies  near  118  grams  uf  sit 
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miii»  100  grams  of  fat,  nod  368  ^ninis  of  starcb,  a  iotal  of  586  gramn 
(2,*.)23  ealuries).  Conseqiieutly  we  have  a  rather  large  nhoice  in 
the  selection  of  a  diet,  hh  well  in  rjuautity  as  in  the  quality  of 
fat-forming  substances.  If  we  want  to  bring  about  decoiuiKisi- 
tiou  of  the  fat  already  accumubited  in  the  body,  we  do  so  best  by 
diminishing  the  sujiply  of  fat  and  by  iK?rmitting  a  certmu  qimntity 
of  carbohydrates. 

If  we  take  into  consideration  tlie  different  forms  of  nlx\sit\  iui*i 
their  variims  stages,  viz.,  those  different  conditions  of  nutrition,  pleth- 
ora, and^mia,  and  hydrfemia,  the  amount  of  heart  insufficiency  and 
of  circulatory  disturbances,  the  generid  stjite  of  the  constitutinri  nnd 
what  is  left  of  the  working  power  of  the  muscular  apparatus,  the  kind 
of  nourishment  or  fattening  material,  the  ability  to  digest  and  absorb^ 
the  adaptiition  of  the  digestive  system  to  a  certain  diet,  and  the 
numerous  complications,  it  will  l>ecome  clear  tliat  it  is  impossible  to 
formulate  a  regime  or  diet  which  holds  good  for  all  cases  and  at  all 
times.  We  liave  to  consider  every  caso  by  itself  and  regulate  the 
dietetic-mechanical  treatment  according  to  the  results  €if  examination 
and  ol)ser\ation  during  the  course  of  treatment* 

The  diet  to  lie  ordered  in  the  ti^eattnent  of  obesity  will  therffnre 
not  l>e  according  to  a  general  formula  or  a  pattern,  as  it  were,  lioUling 
good  for  every  case,  but  our  efforts  will  etinsist  only  in  fixing  the 
limits  as  regards  the  supply  of  albuminous  and  fat^forraing  sul)- 
stances,  and  as  regards  the  quantity  of  the  one  or  the  other  to  be 
allowed  in  a  given  case  Jiccording  to  Uie  general  indications  alK>ve  set 
^orth,  and  according  to  the  special  indications  in  each  individufil 
ae. 

In  the  first  edition  of  my  work  upon  the  therapeutics  of  circula- 
tory disturbances,  where  I  took  occasion  to  discuss  fat  reduction 
in  i>atientH  wbuse  circulatory  a})paratus  was  disturl»e<l,  I  have  aln  4idy 
considered  these  |xtints  and  formulated  two  diet  tables.  The  latter 
are  not  to  be  considered  as  two  set.s  of  cast-iron  niles  ur  imttcTUs,  but 
indicat<^  merely  the  limits  within  which  the  pn»scriptiou  of  diet 
must  move  to  adafit  itself  to  each  I'ase,  whether  moilerate  in  iutenaity 
*>r  extreme. 

This  diet,  which  lnv«i  given  me  gcxjd  results  in  all  cimes  during  the 
past  twenty  years,  and  whi<*h,  consequently,  I  have  no  reason  for  giv- 
ing up.  fixes  the  quantity  of  albumin,  fat,  and  carlndiydniti^s  at  the 
ft>t]owing  Hgures,  which  1  have  found  by  calculating  the  diet  in  a  very 
large  numl>er  of  observations: 
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Since  the  number  of  calories  may  rise  during  exercise  from  2,500 
to  3,500  and  over,  the  difference  of  1,320  and  892  or  of  2,320  and  1,892 
must  l)e  met  by  the  buminjj;  up  of  the  fat  of  the  body. 

Supply  of  Liquids. — Not  only  the  decrease  of  weight  but  also  the 
reduction  of  the  patient's  fat  depends  materially  upon  the  reduction 
of  liciuids  in  the  body,  the  increased  excretion  of  water,  and  the  de- 
crease in  the  supply  of  liciuids  in  food  and  drink. 

We  have  already  discussed  above  (see  Etiology)  the  influence  of  a 
diminished  supply  of  water.  Wherever  there  is  a  lowered  hoArt  ac- 
tion and  circulatory  disturbances  exist,  the  success  of  ti-e^itment  goes 
hand  in  hand  with  a  diminution  of  the  supply  of  li(iuids,  accord- 
ing to  the  individual  case,  becaufle  by  freely  8Ui)plying  the  body  with 
liquids,  especially  in  the  form  of  drinks,  the  heart  action  is  at  once 
considerably  increased  during  a  period  of  muscular  activity. 

The  insufficiency  of  the  heart  muscle,  the  starting-point  of  most 
of  the  dangers»of  adiposity,  is  very  considerably  diminished  bj  low- 
ering the  sui)ply  of  li<iuids. 

The  production  of  forcible  contractions  of  the  heart  is  only  possi- 
ble where  the  resistance  in  the  circulation  is  abolished  as  far  as  jhw- 
sible,  where  there  is  no  overdistention  of  the  vessels  by  increaseil 
fluid  supi)ly,  whore  the  circulation  is  not  overburdened,  and  finally 
if  the  heart  is  al)le  to  force  along  the  rush  of  blood. 

An  overl)urdening  of  the  circulation  can  be  produced  by  a  rela- 
tively small  8ui)i)ly  of  fluid  which  will  augment  the  disturbances  of 
circulation  already  existing,  the  stasis  and  i)eripheral  resistance. 
Tlie  snj)ply  of  li(inids  furnished  as  drinks,  thf^'oforo,  must  adaj^t  itself 
to  tho  condition  of  the  circulatory  a])])aratus.  Where  tlio  action  of 
tlu^  lioart  is  normal  it  ought  not  to  exceed  the  ])hysiological  measure 
of  1,5(K)  c.c.  and  only  in  cases  of  very  tall  ])ationts  and  high  daily 
toni])(4-atnr(^  may  it  ho  increased  to  1,S0()  or  '2,(H)().  In  other  cases 
tho  nioasure  must  l>o  lower  and  reduced  to  fi'oni  7oO  to  1,200  c.c.  More 
])(Mnts,  especially  inrc^gard  to  tho  amount  of  s(»crotion  by  the  kidneys, 
will  1)0  given  Ix^low.  Tho  water  introduced  in  the  solids  is  excreted 
entirely  through  the  skin.  In  the  following  tables  I  will  give  some 
])oints  of  valu(*  in  tln^  n^gulation  of  difVerent  diets.  It  will  l)e  easy 
to  fix  the  (li(>t  in  any  given  case  according  to  its  necessary  supply 
of  allniniin  and  according  to  the  quantity  of  fat-forming  substances 
— fat  and  carbohydrates— which  may  bc^  allowed.  Thus  tho  tal)lo 
permits  us  to  individualize  in  the  most  minute  way. 

In  this  di(»t  list  it  is  evident  that  tho  fat  may  be  replaced  by  car- 
bohydrate's in  a  (piantity  adapted  to  the  special  case  or  the  carbohy- 
drates may  be  re])lacod  })y  fat.  In  this  substitution  we  must  l)e 
guided  by  the  individual  peculiarity,  the  facility  with  which  the  pa- 
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tieut  adapts  himself  to  the  diet,  and  his  iucliuation  or  aversion  aa 
re^ardi*  fat  and  carbohydrates,  and  by  the  dij^estibility  and  availa- 
bility i)f  tht»8e  riubHtancGB  in  the  organism.  TIh»  albutiiiti  given  ought 
to  dejjend  tiii*tly  uiK^^n  the  albumin  of  the  body.  Like^vise  eertjiin 
changes  can  be  iutriKluced  into  this  diet  scheme  so  that  tJie  ullowanoe 
of  breiid»  cheeHO,  dv  fruit  is  increased,  giving  altogether  aii  ini-reaae 
of  albumin  of  abont  154  grams,  fat  4o  gmms.  carbohydrates  102 
grams,  *M|nai  to  1,520  ealtjries,  or  wtt  may  [>roceed  by  t4Mnp(»rarily 
allowing  instead  of  these  for  hinch,  UK)  graius  farinaceous  food,  witli 
8.7  albumin,  15  grama  fat,  and  2().U  grams  carbohydrates. 

In  order  not  to  be  compelled  to  weigh  his  ftxid  daily  the  p;iii<  ut 
is  instructtnl  to  learu  t**  estimate  its  ipiantity  by  certjiin  indicii^ 
tious,  such  as  bulk  or  thickness,  measured  by  taking  the  size  of  the 
hand  or  other  ol»ject  of  familiar  size  as  the  standanl,  telling  him  to 
©at  a  < quarter,  a  half,  or  an  entire  roll^  a  heai>ed-up  or  even  coffee-  or 
tablesptxinful,  etc.  It  will  not  1x5  found  dittieult  U^  give  the  patient 
propfT  directions  in  this  regartl,  and  only  in  this  way  do  we  hniB 
a  suihcient  guarantee  that  the  diet  is  canied  out  as  pn>8cril>ed. 

Von  Noonlen  hjis  recently  demonstrated  that  the  amount  of  albu- 
min  of  the  IkhIv  can  l>e  iireeerved  by  a  suitible  diet  favorable  tii  fat 
nxluctioii.  He  found  by  exiKTiment  that  it  is  always  ejisier  to  jjrc^ 
serve  the  albumin  of  the  Ixxly  if  food  of  a  variety  to  which  the  patient 
hiis  been  accustomed  is  employed.  The  [latient,  if  habituated  to 
a  iliet  of  m«*at,  will  stnud  an  e<|ually  large  dimiuution  of  faU  and 
e4irl>ohydrates,  but  he  who  has  l»een  used  to  consume  mors  cikrbo- 
hydrates  and  less  fat  will  iire.s<>rve  his  |»roix*r  amount  of  albumin 
under  a  marked  iliminution  of  fat  and  an  increase  in  the  numKr  of 
carbobydratt^ ;  conversely  he  who  is  habituated  to  much  fat  and 
grejisy  food  will  remain  uninjunMl  by  a  deere^ise  of  the  carlKjhydrates. 

A  change  in  tlie  sense  of  increasiu^jr  or  lowering  the  one  or  the  otlier 
v/iriety  of  f<KHl  can  always  l»e  easily  arranged  within  the  limits  of 
the  tjd)les  given  above. 

Wfnh*  it  is  <iuly  |»<:H5sible  in  the  most  exeeptiomd  cascAi  for  the 
practitioner  to  satisfy  himself  in  regard  to  the  amount  of  albumin  by 
directly  det^^nniuing  the  <|uantity  of  nitn>gen  taken  in  with  the  food 
or  the  quantity  of  nitrogen  in  the  fax^es  ajid  urine,  he  has  suiScient 
indicjvtions  in  the  examination  of  the  sptK*itic  gravity  of  the  blood,  its 
pai^ntage  of  hemoglobin,  in  the  increase  of  the  patient's  muscular 
noQlty*  his  genend  stnuigth  and  sensations  of  increascnl  vitality  and 
welVl)eing  which  were  i>reviou.Hly  lacking,  and  all  of  tlic*^>  during  the 
alowly  decreivsing  IvKlily  weight  These  indications  do  not  only 
mean  the  pi^esenation  of  the  amount  of  albumin  but  may  also  shi>w 
an  increase  of  tlie  lattt^.     If  (K%*asioually  with  these  manifestatiouii« 
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however,  a  small  diminution  of  nitrogen  can  be  shown  by  analysis,  it 
is  surely  only  a  transitory  occurrence  and  amounts  to  little  so  far  as 
the  patient  is  concerned.  Practical  experiments  have  established 
this  fact  over  and  over  again.  The  danger  of  considerable  loss  of 
albumin  is  only  present  if  fat-reduction  is  carried  out  incautiously 
and  with  too  great  rapidity,  or  if  the  patient  gets  weak,  ansDmic, 
has  loss  of  appetite,  indigestion,  etc.  In  this  case  the  attempt  at  re- 
duction must  be  changed  or  given  up  for  a  time.  The  safest  means 
we  have,  however,  at  our  command  of  maintaining  and  increasing  the 
albumin  of  the  body,  is  the  methodical  inci-ease  of  the  working  i>ower 
of  the  muscular  apparatus  (see  below). 

Distribution  of  Meals. 

1.  Solid  Food.—Iii  settling  upon  a  given  diet  we  have  to  divide  the 
solid  food,  without  exception,  into  small  meals  or  portions.  The 
power  of  the  heart's  action  and  changes  in  the  circulation  connected 
with  this  power  are  the  factors  which  determine  the  manner  in  which 
this  is  done,  in  order  to  avoid  overdistention  of  the  stomach,  the  up- 
ward pressure  of  the  diaphragm,  the  diai)lacement  of  the  heart  out 
of  its  normal  jjosition,  and  an  overburdening  of  the  circulation  by 
larger  (luantities  of  absorbed  food. 

The  liquids  are  also  to  be  taken  as  much  as  possible  at  separate 
times  from  the  solid  foods,  especially  at  the  principal  meals,  since 
meat  prevails  in  all  diets,  and  the  stomach  juices  necessary  to  digest 
it  must  bo  coucentmtod  and  not  diluted  by  much  fluid.  Soups  may 
be  left  out  altogether  since  tliey  have  no  special  nutritive  value.  In  the 
case  of  an  li ydnoniic  and  aiueniic  patient  having  but  a  small  quantity 
of  albumin,  a  nourishing  breakfast  is  necessary,  and  the  stomach  is  not 
to  be  distended  l)ef()reliand  or  at  the  same  time  with  tea,  coffee,  et<\. 
wliicli  interfere  with  digestion,  and  are  injurious  by  overbiuxleniuK 
tlie  circulatory  a])])aratus.  Also  in  pletlioric  patients  who  are  gener- 
ally large  eaters,  it  is  advisable  to  distribute  the  food  into  small 
meals,  and  to  let  the  ]>atients  eat  freciuently  in  order  to  break  them  of 
the  habit  of  eating  too  much  at  a  time.  These  dietetic  measures  \nll 
be  fnrtlier  su])])orted  by  advice  to  the  patient  to  drink  little  or  noth- 
ing during  meals,  wliicli  causes  a  diminution  of  his  ax>petite.  Instead 
of  tliree  meals,  from  five  to  six  are  ordered  and  the  diet  is  adapted 
as  set  fortli,  according  to  the  condition  of  nutrition  and  the  decrease 
in  the  fat.  According  to  tliis  diminution  of  l)ody  fat  it  will  be  neces- 
sary to  add  mon*  fat  and  carbohydrates  to  tlie  diet  so  as  to  avoid  an 
undesirable  burning  u])  of  tlie  body  albumin  to  furnish  the  necessary 
calori(?s.     If,  however,  the  division  of  the  meals  as  I  have  laid  down 
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in  the  therapy  of  obesity  and  circulatory  (liBturbanees  is  carried  out 
too  rigorousl}'  and  the  portioi^  become  too  small  (SchweniDj^er), 
it  is  possible  that  the  fat-fomiiog  siibstaneeB  taken  in  with  these 
small  meals  may  not  be  sufficient  for  the  momentary  necessities  and 
so  may  cause  a  burning  up  of  gome  of  the  body  fat. 

Here»  however,  the  danger  is  always  present  that  not  only  an  in- 
sttfficioat  quantity  of  fat  and  carbohydrates  but  also  much  too  little 
albumin  is  taken  in  with  the  food.  The  [mtient  finally  eats  too  litUo 
on  account  of  the  frequent  hourly  or  two-hourly  meals  which  must  i>f 
necessity  be  as  scanty  iih  possible,  or  he  loses  his  appetite  from  the 
frecpiency  of  eatings  all  of  which  not  only  results  in  a  diminution  of 
fat  but  also  of  albumin.  A  considerable  reduction  of  weight  is  nat- 
umily  not  to  be  reached  in  this  manner.  This  method  is  nothing 
more  than  a  hunger  cure. 

The  deconipoi^ition  of  the  fat  is  not  at  all  in  prr)portion  to  the 
more  or  less  frequent  consumption  or  absorption  of  large  quantities 
of  footl  but  altogether  in  proportion  to  the  requirements  of  the  body. 
If  at  the  time  it  is  reciuireii  in  the  economy,  too  little  fat-forming 
nourishment  is  taken  in,  some  fat  of  the  body  will  be  consumed, 
but  if  it  is  not  then  ref|aired»  even  the  small  quantity  of  fat  or  car- 
bohydrates introduced  will  entirely,  or  in  part,  be  preserved  *ind 
be  added  t<j  the  fat  of  tlie  Ixnly.  Only  where  a  larger  amount  is  ab- 
solutely rcMpiireil  than  is  furnished  with  the  general  supply  of  the 
fat-forming  substance,  is  a  permanent  reduction  of  the  fat  possible; 
and  it  makes  no  difference  whether  these  fat-forming  substances  are 
given  and  absorbed  in  numerous  but  smalK  or  few  but  large  meals. 
The  conditions  of  weakness  fre(iuently  oliserve*!  during  Uiese  rjither 
sterecityped  anies  (though  Schweninger  does  not  wish  to  have  them 
designated  aa  cures)  are  caused  by  tliis  kind  of  diet  and  manner  of 
feeding,  and  the  losses  of  albumin  j>roduce*l  by  it. 

2.  Dwtribntiun  of  Fluiibt,— The  distribution  of  fluids  is  b€»t 
arranged  after  preWousIy  hanng  ascertaiined  the  varying  circum- 
sUiUccs  in  the  patient's  condition.  These  experiments  art*  earned  out 
by  letting  the  patient  take  as  much  duid  as  he  is  used  to  for  two  days 
and  for  the  following  two  days  diminish  the  quantity  of  fluid  Iielow 
the  physiological  (luantity  between  Ti'K)  and  l/iU)  grams.  The  fluid 
which  is  taken  in  and  the  urine  secreted  are  both  measured  aa  cam- 
fully  as  possible  in  graduated  vessels.  The  limit  of  tlje  day  is  fixed 
by  estiiblishing  a  certain  hour  in  the  morning,  seven  to  nine  o'clock, 
at  which  breakfast  is  taken;  all  the  urine  paaeed  imineiliat4*ly  before 
this  hour  (i.if,,  before  the  breakfast)  is  considered  as  belonging  to 
the  pr**vious  day.  All  that  is  paKm^l  afti.*r  bnvakfast  and  up  to  the 
liour  of  breakfast  of  the  fnllnw  iuL'  .lav  forms  the  amount  for  one  dav 
Vol.  IL--45 
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The  quality  and  quantity  of  solid  food  must  be  ab  far  as  po^sihl^ 
maintained  at  a  uniform  figure  in  order  to  avoid  great  differences  in 
the  amount  of  water  it  contains.  In  plethoric  patients  who  have  nor- 
mal heart  action,  and  wlio  pass  less  urine  when  the  amount  of  fluids 
taken  is  diminished,  since  there  is  no  accumulation  of  water  in  their 
blood  and  tissues,  the  fluidn  supplied  need  only  l>e  limited  in  proiKir- 
titm  trj  the  amount  which  exceeds  the  physiological  quantity.  Tim 
burning  up  of  the  fat,  however,  will  be  considerably  incrciiiied  by 
diminishing  the  fluid  supply  bt^low  the  physiological  measure.  Iji 
order  to  accustom  the  patient  to  the  diminished  sujjply  i»f  ihiid»»  and 
in  order  to  prevent  nervous  excitement,  it  is  advisable  not  to  effect  a 
sudden  diminuti(m  of  fluids  (not  so»  however,  where  experimental  in- 
vestigations are  luring  carried  out),  but  to  do  it  gi^atluallv  tli(*uglt  not 
in  a  proti^acted  mimner,  A  large  sim  at  Ixidy  and  a  high  out-ofnloor 
temi>erature  call  for  a  correspondingly  larger  supply  of  iluids,  as  al- 
ready poiukid  out. 

If  the  diminution  of  the  fluid  supply  m  followed  by  an  iBcrenaed 
excretion  of  urine  as  is  the  case  in  the  liydnemic  form,  and  ntrely  in 
the  autemic,  taking  it  for  granted  that  a  sufliciently  [powerful  heiurt 
ac*.tion  is  present,  it  is  necessary  to  keep  the  fluid  supply  n/wviyjt  Ih> 
fow  f/w pltffsiolofjicol  ntiasttnt  and  U^  diminish  it,  often  to  quite  a  con- 
siderable extent.  In  individual  cases,  all  circumstiinces  1  Hearing  upon 
this  lieing  duly  considered,  it  may  be  fixed  at  as  low  a  figure  as  l/i(Ml, 
1,(MX),  80(),  or  even  7oU  c.c. 

The  result  attained  by  diminution  of  the  fluid  supply  together 
with  the  burning  uj»  of  the  fat,  as  in  the  crises  previously  meutioui^, 
is  often  a  considerable  decrease  in  w^eight  because  the  weight  of  thi» 
body  is  dependent  not  only  upon  the  amount  of  fat,  but  alsn  npc^n  thv 
amount  of  water  in  the  body. 

If  hydra^mia  is  proven  to  be  present,  through  obsrrvatinn  arid  ex* 
amination  (determination  of  the  specific  gravity  of  the  serunu,  and  il 
after  the  diminution  of  the  fluid  supply  there  is  no  increaHO  in  th«! 
secretion  of  urine  on  account  of  a  marked  insufficiency  of  the  hear^ 
it  will  1m3  necessary  in  such  case  to  endeavor  to  maintain  the  i|uantitjr 
of  fluid  supply  at  a  figure  which  will  he  fixed  by  frecpient  exajuina- 
tion,  and  which  will  represent  the  amount  producing  the  largest  tiri* 
nary  secretion. 

In  these  cases  considerable  albuminuria  is  present  and  the  indieii* 
tion  for  dietetic-mechanical  treatment  is  of  minor  i'        ^  ^    ^v 

the  weakness  of  the  heart*s  action  and  the  circulat  ^-j* 

demand  medicinal  trejitment,  which  will  be  materialiy  reinforced  by 
the  diminution  in  the  (juantity  of  fluid  supplied, 

I,  as  weU  as  a  numl>er  of  authors  after  me,  have  proven  th&t  di^ 
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taliSt  which  a.one  woulil  have  no  effect  in  such  casee,  will  act,  often 
io  a  most  energetic  manner,  if  a  smaller  quantity  of  fluid  is  taken  into 
the  patient's  circulation,  t.c.,  if  the  work  of  the  heart  is  diminished. 


Mechanical  Treatment, 

Hmlih  Resorts, 

Tlip  mechanical  part  of  the  treatment  is  jnst  as  important  as  the 
dietetic,  in  so  far  as  it  has  to  do  not  only  with  extensive  decnm posi- 
tion of  fat  accumulated  in  the  botly,  but  also  with  the  preservation 
and  increase  in  the  general  amount  of  allmmiu  pi'esent. 

The  questiou  of  the  possibihty  of  maiut&ining  the  amount  of  albu- 
min during  the  reduction  treatment  has  been  recently  discussed  from 
various  sources.  In  the  question  before  us  we  must  above  all  not 
lose  sight  of  the  fact  that  not  ouly  the  fat  but  organic  albumin  is  like- 
wise used  up  by  muscular  activity,  and  that  con8e*|uently  the  increase 
in  volume  of  tho  muscles,  i.e.,  the  main  fund  of  albumiu  of  the  body, 
the  rtesh,  dei)cnds  principally  upon  the  regular  at-tivity  or  exei^cise  of 
the  muscular  apparatus.  The  heart  makes  in  this  regard  no  exeejv 
tion  to  the  musides  of  the  rest  of  the  Ixxly*  (S«n>  Distribution  of 
tiuids,) 

The  means  and  methods  by  which  an  increase  in  the  muncular 
work  is  effected  are  of  seveml  different  kinds  but  by  no  means  of 
equal  value.  It  is  evident  that  the  opinions  of  autlnirs  vary  accord- 
ing  to  their  observations,  whether  made  more  or  leas  exclusively  in  a 
gymnasium  by  the  emi>loyraent  of  machines,  apparatus,  etc.,  or  with- 
out these  adjuncts  simply  making  use  of  bo<lily  exercise*  In  judgioi^ 
of  these  obsen^ations  it  is  easily  understood  that  they  are  ofttimes 
not  made  in  a  etrictly  unbiased  manner. 

Since  the  object  of  treatment  is  not  only  the  diminution  of  fat, 
osiiocially  in  cases  of  azuemia  and  hydnemia,  but  also  the  formation 

■  of  blocKl  anil  museuhir  tissue,  and  alx)ve  all  the  strengthening  of  tlje 
heart  and  increasing  the  volume  of  its  muscular  walls,  which  are  in  a 
state  of  fatty  inftltration,  atrophic,  and  fnncti<uially  insuflicient,  it 
follows  that  increased  muscular  x)ower  is  not  exactly  cause*!  by  a 
large  amount  of  work  in  itself,  which  iMisides  might  1h>  the  cause  of 
dangerous  conditions,  but  rather  by  the  length  t»f  time  during  which 

I  the  muscles  are  active.  Tins  manner  of  increasing  muscular  stn*ngth 
is  tlie  rule  in  all  cases  of  debility  of  heart  action.  It  is  not  sufficient 
that  the  patient  goeii  through  with  a  gymnastic  exercise  <ir  active  work 
ft»r  an  hour  or  an  hour  and  a  half  a  day,  l>ecause  the  amount  of  muscular 
work  is  too  small  to  produce  tlie  ui>c^*ssiiry  decom|H>siiion  of  the  fat, 
and  furthermore  activity  concentrated  in  this  Uinited  period^  that  is  to 
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say,  intense  muscular  exertion  kept  up  for  a  short  time,  is  apt  to  canrj 
with  it  the  danger  of  overtaxing  the  heart.     If  we  are  to  exi>ect  succciW 
ful  results  from  our  therapeutical  methoilft  muscular  activity  must 
extended  over  at  least  four  to  live  hours  daily,  best  in  the  moruii^  mii 
afterooou  hours.     The  reason  for  this  is  that  the  muscles  are 
nourished  and  absorb  moro  of  the  food  supply  in  direct  proportion  tc 
the  length  of  time  muscular  action  is  continued*     If,  as  some  author 
claim,  the  success  of  the  treatment  for  obesity  is  to  be  expected  tmlj 
after  a  long  peritxl,  say  a  year,  and  if  the  patient  is  sup|>«3sed  to  lom\ 
but  a  few  poimds  within  such  a  time»  it  is  no  Itrnger  worthy  of  beiii 
called  a  therapeutical  measure.     The  method  to  be  chosen  must  tniik^ 
it  jiossible  to  increase  the  muscular  activity  gradually  from  the  IbssII 
to  the  most  intense  exertion,  either  slowly  or  (juiekly  coveritig  thd 
necessary  period.     The  two  indications  in  question^  i.e.,  the  decom- 
position of  the  fat  and  the  preservation  imd  increase  of  the  album  in  J 
of  the  body,  are  best  met  by  exercise  which  consists  in  wulkinK  and) 
climbing  in  oiien-air  health  resorts. 

Surli  places  make  it  possilile  to  increase  the  exercise  from  a  sim-| 
pie  walk  on  the  level  for  a  certain  length  of  time  up  to  the  cliiiibi»j 
of  paths  having  an  incline  of  twenty  degrees;   begiuning  with  a  feirl 
steps  and  gradually  increasing  to  an  hour's  walk  each  morning  aod  | 
evening. 

For  those  health  resorts  I  have  selected  different  places  in  various 
climat^^B  in  order  to  permit  of  treatment  l)eing  carried  out  at  all  sea 
sons,  such  places  l^eing  chosen  as  offer  the  advantage  of  projier  lay 
of  the  land  for  the  walking  and  climbing  exercises.  These  **heattb 
]»atlis*'  are  locateil  partly  in  tlie  plane,  partly  w*indiug  about  killii,  and 
are  divided  into  four  categories: 


ath 

8  of  the  first     order  willi  an  indiue  from 

<•    to    5* 

u 

**       soixma    ** 

5  *  la* 

M 

tlnnl 

to  -  i.v 

u 

fourth     -          " 

up  to 20' 

The  pathn  themselves  are  divided  by  columua,  wi     '  >k«  ] 

otlier  signs  into  disUinces  corresponding  to  fifteen   [-  mes  tei 

minutes*  normal  walking  time.    This  manner  of  di>iding  the  {milt 
alwfilutely  necessary  for  measuring  the  am<mnt  of  muscular  exeiidat) 
presi'riljed.     If  we  let  the  patient  measure  the  exercis4>  by  Uie  walchij 
tliB  work  done  will  rarely  accord  with  the  patient's  atrtengtb  and 
not  meet  the  indication  of  the  given  case. 

Tlie  lazy  and  indolent  patient  will  limit  his  exercise  to  the  i 
est  possible  walk  and  do  but  im|i>erfect  and  tinsatisfactor;  work,  wKili 
the  overzealous  walks  nr  cHml>8    in  the  same  time   x^^^iiitibly  twiotl 
as  much  as  is  good  for  him,  and  thus  overexerts  liimi»eU, 
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By  dividing  up  the  paths  in  the  way  de8eril)ed  we  can  regnhite  tlie 
I  meehanical  elenieut  of  trentraent  in  the  most  accurate  maimer,  aiul  at 
the  sarae  time,  in  the  individual  ca.se,  we  may  iuereiiso  the  work  itc- 
carding  to  the  indicationa,  Buch  as  the  state  of  the  heart's  strength 
and  of  that  of  the  general  niuscular  system,  l»y  advising  a  walk  on  an 
incline  from  0  to  15°  and  20 \  and  horn  a  short  time  up  to  a  numlier 
of  hours. 

At  tliena  health  rcsoiis  the  paths  are  inark*Ml  by  differently  coloi^ed 

■signs;   the  level  paths  are  indicatt^d  by  red,  those  liaving  slight  in- 
cline by  blue,  and  those  of  greater  incliBe  green  or  violet,  and  finally 
•     those  of  the  largest  admisHible  incline  yellow.     The  time  (10  to  I't 

•minutes)  is  iudieatc^d  by  marks.     There  are  a  numWr  i if  these  re.snrts 
in  Germany,  Austria-Hungary,  and  Switzerland. 
'  Patients  who  have  already  visited  other  regional  health  rcsorU 

and  have  8t>me  experience  in  gymnastic  treatment  may  carry  out  a 
t*  terrain"  cure  also  at  Ischl  and  at  various  other  places  in  the  Haly,- 
[lammergut  and  the  Bavarian  Alps.  The  measure  of  exercise  to  be 
Iperforratnl  may  he  regulated  with  a  pedometer  instead  of  in  the  way 
linentioued,  but  oidy  if  the  patient  has  a  good  instrument  at  his  com- 
^xnand,  which  is  not  always  the  case.  The  so-called  jiedometers  are 
^mostly  unreliable  and  fail  to  register,  say,  one  hundre<l  st^ps  out 
[>f  a  possible  one  or  two  thousand,  or  else  they  record  as  a  step  the 
[slightest  ujovt  ment  of  the  body.  In  using  these  instruments  on  cer- 
[taiu  inclines  they  nnist  alwav  s  l»e  carefully  watched  and  contri)lled. 


Distribtition  of  Work, 

The  work  is  distril»utt^d  according  to  the  force  of  the  heart,  tli© 
ite  of  nutrition  and  strength  of  the  patient,  the  character  of  the 
faction,  whether  of  the  aniemic,   plethoric,  or  hydra^mie  form,  and 
[the  complications. 

1.  If  the  force  of  the  heart  is  sufficient  ami  a  j>lethorie  condition 

[is  present  the  patient  may  l>e  allowed   fr«jm  the  lieginning  to  take 

[walks  of  the  first  and  second  varieties,  \iz.,  tliosa  having  an  incline  of 

to  bi  degrees,  and  he  may  Im>  jiermitt^Hl  to  pa^^s  mer  six  to  eight 

funita  of  distance,  the  return  conrse  not  l^^ing  recktmed  in,  and  Uie 

exercise  may  be  distributed  OTer  the  morning  and  afternoon  hours 

according  to  cir*'nmstancps. 

Taking  normal  walking  time  as  A  standard,  this  work  of  sit  to 

eight  distancivunits  would  require,  including  going  and  coming,  three 

I  to  four  hounj.      The   (mtient  himself  caw  employ  Jis  much  time  as 

^Jiew^ssary  for  this,  und   his  attention  should  be  called  to  the  point 

%t  it  does  not  matter  bow  long  he  takes  to  cover  the  distance,  say 


710  OEBTEL— OBESmf. 

of  six  units.  The  main  point  is  that  the  work  is  done.  Liater  on 
the  work  is  increased  or,  according  to  circumstances,  decreased,  from 
time  to  time.  Days  of  rest  may  be  inter8i)ersed  in  order  to  pro- 
tect against  over-exertion. 

Paths  of  the  fourth  order  up  to  20  degrees  can  only  be  inade  use 
of  from  time  to  time,  in  case  the  heart  is  perfectly  strong  and  the  gen- 
eral condition  has  been  so  far  brought  back  to  the  normal  that  it 
insures  the  preser^'ation  of  the  heart's  force.     The  patient  must  be 
impressed,  no  matter  what  curative  walking  exercise  he  takes,  not  to 
hold  the  breath,  but  to  breathe  in  and  out  deeply  and  quietly.     If  he 
gets  short  of  breath  during  the  walk  he  is  to  adapt  his  gait  according 
to  the  capacity  of  his  lungs,  a  step  being  counted  to  each  inspiration 
and  expiration.     It  is  also  admissible  for  the  patient  to  breathe  dur- 
ing a  short  time,  say  for  five  minutes,  when  he  is  walking  on  paths  of 
the  second  or  third  order,  in  an  interrupted  {staccato)  way ;  that  is, 
to  follow  an  insjnration  by  two  expirations  in  such  a  way  that,  for  in- 
stance, two  steps  coincide  with  one  inspiration  and  two  steps  with  two 
expirations ;  in  this  broken  manner  of  breathing  perfect  expiration  is 
secured  and  also  thorough  inspiration.     At  the  same  time  the  two 
expiratory  efforts,  if  they  are  somewhat  intensified,  exercise  a  certain 
slight  i)res8ure  effect  over  the  heart's  surface,  which,  received  and 
collected  by  the  heart  action,  has  the  effect,  as  it  were,  of  an  invig- 
orating massage  to  the  heart  muscle. 

2.  If  the  heart  action  has  become  more  or  less  impaired,  as  is  the 
case  in  the  anaemic  and  still  more  in  the  hydra^mic  form,  it  is  best  to 
begin  with  paths  of  tho  first  and  second  order  and  to  prescribe  accord- 
ing to  the  geiierul  couJitious  i)resent  four  to  five  lengths  of  distana\ 
more  on  tlie  level  and  less  ou  the  incline,  and  slowly  to  increase  the 
work  in  ])r()p(^rti()n  to  the  strength  gained,  up  to  six  and  eight  dis- 
tance-units. In  these  cases,  more  tlian  in  those  previously  discussed, 
the  greatest  attention  nmst  be  i)aid  to  tlie  manner  of  breathing.  If 
air  is  not  freely  enough  admitted  through  the  nose,  tlius  doiii.t: 
away  with  the  fre(iuent  difficulty  of  respiration  often  coming  on  sud- 
denly, the  ])atient  must  breathe  with  o])en  month  and  bring  the  efl'orts 
at  breathing  into  rhythmical  relation  with  the  pace.  One  to  two  steps 
must  correspond  to  the  ins])iration  and  the  same  number  to  the  expi- 
ration, or,  if  iiiterrn])ted  breathing  is  for  a  time  resorted  to,  with  two 
expirations,  and  the  latter  nnist  be  ])erformed  with  a  little  more  force. 
Only  fff/er  (t  lotxjcr  pvrhnh  two  to  three  weeks,  according  to  the 
severity  of  the  case,  and  under  the  condition  that  the  heart  muscle 
is  sufficiently  accustomed  to  the  exercise  and  properly  strengthened, 
the  ])aths  of  the  third  ordcM*  (up  to  1^°  imdine)  are  to  l>e  chosen. 
The  i)aths  of  the   fourth    order   will    either  not  come  into  requisi- 
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tion  at  all  or  will  be  used  only  in  exceptional  cases  where  the 
patient  is  t«i  be  considered  as  in  perfect  health.  Aftt*r  a  year  or 
so  tliese  paths  may  be  used  more  frei|uently  by  those  who  were 
formerly  under  treatment,  and  these  patients  may  also  trj'  moun- 
tain climlnng.  Here,  more  so  than  in  the  previous  chiss  of  cases, 
muscular  work  must  bc>  regulated  so  as  to  be  spread  over  a  more  ex- 
tended period  and  to  correspond  with  the  patient's  strength*  being 
gradually  increased.  Aside  from  an  increased  burning  up  of  the  fat 
there  must  bo  an  increase  in  the  albumin  in  order  to  enhance  the  de- 
velopment of  blood  and  muscles,  and  to  favor  the  processes  of  nutintion 
and  growth.  This  is  done  not  alone  l>y  augmenting  the  albuminous 
footl,  but  rather  l)y  strengthening  the  muscles  and  making  their  ac- 
tion more  effective.  The  strengthening  of  the  he*irt  and  the  develop- 
ment of  all  the  other  muscles  of  the  body  take  place  in  the  same 
manner  by  reducti<m  of  the  fat  deposited  ui><»n  and  intersiiersed 
between  their  fibres.  These  changee  in  nutrition  finally  result  in  a 
clearly  demonstrable  decrease  in  the  dilatation  of  the  heart.  The 
percussion  dulness  of  the  heart  may  also  l3e  diminished  by  atrt>phy 
of  the  fat  and  by  more  powerful  contraction  of  the  strengtheueil 
heart  rausele. 

3.  Sclerosis  and  atheroma  of  the  vessels  form  the  most  danger- 
ous complications  in  resi>eft  to  raechanic4il  treatment;  affections  of 
the  coronary  artery  and  its  branches  and  of  the  arteries  of  the  brain 
are  the  most  serious,  ^\1lere  the  development  of  a  sclerosis  is  to  \ie 
dreaded,  possibly  on  account  of  hereditary  disposition,  a  uric-acid, 
ntheromatous,  or  gouty  diathesis,  we  must  try  to  counteract  these 
aft'ecti*  >ns  as  early  as  jmssible,  Besidei*  the  ordering  of  a  suitalile  diet 
and  limiting  the  use  of  alcohol,  we  have  in  teatkiffg  and  climhimj  exer- 
cise a  powerful  remedy  to  stimulate  the  nutrition  of  the  vessw^ls,  and  the 
elasticity  and  contrjictility  of  their  musi*uliir  nliuuents.  This  consti- 
tutes, as  it  were,  a  gymnastic  exercise  of  the  blood-vessels. 

Aft^r  walking  for  a  certain  |>firiod,  especially  climbing  mc»nutain 
paths,  the  arteries  tlilate,  become  distended,  while  the  increased 
Wocxl-pressure  removes  all  existing  stasis,  a  condition  which  may  re- 
main not  only  for  the  few  hours  during  the  exercise  but  also  for  ten  to 
twelve  hours  and  more  aft4*r  it  has  lieen  accomplishe<b  ConsefinenUy 
in  such  cases  as  do  not  yet  clearly  show  arterial  changes,  paths  of 
the  first,  second,  and  third  onler  acconling  to  the  nilm  and  sta- 
tions hiid  down,  may  l>e  advised,  always  taking  into  account  the  state 
of  nutrition  and  the  power  of  the  he^rt  action.  If,  however,  sclerotic 
changes  of  the  arteries  have  already  liecome  establiwhed*  if  sclerosis 
can  be  ilonionsttated  or  in  probably  |>rt*-sent,  tli«  walking  exercise  and 
climbing  must  undergo  further  restrictions,  in  which  case  the  rules 
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giveii  nnder  2  have  to  be  modified  so  that  in  the  beginning  especiiiilv, 
every  marked  incrf^iiHe  of  the  Ii1o(h1  [»re88ure  is  avoided »  ho  that  only 
paths  of  the  first  and  second  order  are  used,  and  so  that  exennise  ij$ 
limited  to  rarely  more  than  two  to  four  units  of  distance.  Later  on  if 
the  heart  force  has  improved,  and  there  is  no  palpable  incre^LHe  in  the 
sclerotic  condition,  paths  of  the  third  order  may  be  resorted  to  and 
exercise  may  advance  to  several  units,  especially  on  level  jwiths  or  tho«e 
of  slight  incline.  If  atheroma  of  the  blond- vessels  has  develofKnl, 
the  walking  and  climbing  exercises  must  be  regulated  more  caii!- 
tiously  and  limited  tii  paths  of  the  first  and  second  order  and  to  m 
small  numlier  of  distance  units.  In  no  case,  however,  should  exor* 
cise  be  altijgether  dispensed  with* 

The  minutest  x»recaution  is  indicated  in  sclerosis  of  th©  coronarr 
arteries,  whether  this  afl'ection  is  only  supposed  to  be  present  fir 
whether  steuocardic  attacks  have  already  occurred.  In  reganl  lo 
exercise  in  these  cases  the  smallest  amcmnt,  taken  on  almost  exclu- 
sively level  patlis,  is  to  be  advisctl,  l>ut  it  is  to  lie  alt<igether  for- 
bidden only  in  exceptional  cases  where  there  are  freciuently  recarrini; 
attacks,  since  with  absolute  rest,  disturlmncea  of  nutrition  and  cir- 
culation, those  of  the  heaii;  included,  will  soon  gix>w  worse  and  iTiduce  a 
condition  of  weakness;  this  is  not  the  case  if  the  muscidar  apparatiM 
is  kept  active.  li  myocarditWy  ^  prononm^exl  albKnunuHa,  and  genera] 
aahma  have  already  appeared,  while  the  uiBufficiency  of  the  lu*4irt 
muscle  has  gained  headway  through  sclerotic  changes,  real  nud  fFiecA- 
cinal  treatment  alone  are  capable  of  pres<*rving  the  patient'^'n  life  for 
some  time.  Likewise  if  symptoms  from  the  side  of  the  brain  haxe 
shown  themselves  along  with  sclerosis  and  atheroma,  congestive  con- 
ditions, diziduess,  if  apoplexy  is  threatening  or  a  cerebral  throuilKMis 
or  hemorrhage  lias  alreafly  occurred,  a  strictly  mechanical  treat- 
ment by  walking  and  climbing  exercise  is  beat  disi3ensed  with. 
The  treatment  w  ill  then  aim  at  stimulation  of  nutrition  and  circula* 
tion  by  ordering  short  walks  on  the  level  which  ^  under  these  €M>udi- 
tions,  will  in  nowise  endanger  the  patient. 

The  presence  of  diabetes  mellitus  does  not  modify  the  rales  of 
mechanical  treatment  (see  belowl. 

Finally  as  regards  the  time  of  day  at  which  the  cure-walkn  Are  to 
be  undertaken,  the  morning  and  late  afternoon  hours  are  those  best 
adapted  to  the  purpose,  because  the  stomach  is  least  fillixl  lit  tbeae 
times  and  digestion  has  already  progressed  to  a  certain  extent  Im* 
mediately  after  a  hearty  meal  a  walk  must  never  l>e  undertaken,  nor 
must  the  patient  i)erform  any  other  kind  of  Iwidily  exercise.  Aftiar 
the  noonday  meal  he  muKt  rent  for  an  hnni-  Itu'IihlltiLr  lu^uiiiliTv 
quarter  to  a  half  hour's  na] 
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Mffsctilar  Excrciae  of  Other  Kinda. 

Muscular  work  witlioiit  the  advanttige  of  a<lai>tiiig  it  rigorously  to 
ch  partic^ular  case,  may  of  course  be  prescribed  in  various  other 
ways,  but  nil  methods  ainiiug  at  this  are  iuferior  to  walking  and 
climbing  at  Hj>ecial  health  resorts  (Terrain  Curorte).  They  are  most 
admiHHible  in  those  cuneH  in  which  a  visit  to  these  healtli  resorts,  or 
walking  and  climbing  exercise  is  not  practicaViIe  for  one  reiison  or 
another.  I  have  p*jinted  out  elsewhere  the  insufficiency  of  Swedish 
gymnastics  by  figuring  out  the  greatest  deiromposition  of  fat  in 
the  time  set  down  for  these  exercises  based  upon  observations 
upon  forced  muscular  work  iPetteukofer  and  Voit).  Practical  ex|>o- 
rience  in  using  these  methods  agrees  perfectly  with  the  computa- 
tions which  have  l>een  made.  The  decomposition  of  fat  which  is  thus 
accomplished  is  too  insignificant  and  insulficient  when  we  consider 
what  an  immense  amount  of  fat  has  to  be  done  away  with.  The 
results  are  better  from  the  working  machinvs  (Gaertner's  ergostnt). 
The  appanitus  consistH  in  a  turning  whi^l  which  is  balanceil  by  a 
w^eight  fixed  to  a  lever  and  which  offers  reeistance  to  efforts  at  turning 
according  to  the  weight  attached.  The  motion  of  the  ap(»aratus  de- 
pends upon  the  position  the  patient  iissumes  while  working  it 
When  disturbances  in  the  circulation  and  respiration  are  present, 
such  as  heart  insufficiency,  stanis  in  the  venous  system,  as  is  the 
case  in  ol>esity  with  fatly  heart,  esijceially  in  the  aniemic  and  hy- 
dnemic  class  of  crises,  the  slightest  upward  pressure  upon  the 
heart  and  lungs  will  cause  dyspntea,  making  it  imjM>ssible  tn  employ 
the  apparatus  without  injury  to  the  patient.  Even  if  the  latter  as- 
sumes different  petitions  from  time  to  time,  which  ai?cording  to 
Oaertuer  must  correspond  U^  the  various  [chases  i>f  resj)iration»  it  wdll 
make  no  difference  in  the  result*  The  apj^aratus  can  only  l)o  ushI  in 
the  tii-st  stJiges  of  the  [dethoric  form  if  the  heart  is  still  intnct. 

The  same  linnt^itions  concern  likewise  other  metha^lfi  of  Wftrk\  such 
sawing  and  splitting  wcmhI,  rough  games,  duml»*liell  gymnas- 
tics, etc.  These  can  only  be  used  in  cases  where  the  heart  is  still 
^pable  of  normal  effort,  and  where  dilatation  of  the  heart  from  ex- 
leessive  work  is  not  to  l»e  dreaded*  This  concerns  again  cases  of 
plethora  in  the  fimt  stages  of  oliesity,  but  even  here  the  work  done 
must  be  under  the  consbint  8Ut>enision  of  the  physician,  and  the  pa- 
tients must  never  lie  lost  sight  of  for  too  long  a  perifxl,  since  jmst 
when  treatment  is  being  most  eflicaeioiis,  if  a  ra[ud  decreiise  of  fat 
tiikes  ]dace,  over-exertion  of  the  lieaft  -ily  occur.     In  this  con- 

nection I  want  to  call  attention  to  th«  a  by  increasing  muscu- 

lar activity  alone  without  suitatile  diet  iBunge),  fat  redaetiaii  is  not 
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readily  brought  about  (Banting),  and  in  those  cases  where  neverthe- 
less an  occasional  effect  has  been  observed,  it  was  after  all  due  to  a 
diminished  ingestion  of  fat-forming  substances  and  the  burning  up 
of  the  stored  body-fat,  factors  which  may  have  escaped  observation. 

Accessory  Measures  mid  Procedures, 

Other  measures  in  the  treatment  of  obesity,  such  as  removal  of 
tight  and  laced  articles  of  dress,  cold  ablutions,  frictions,  sponging 
of  the  breast  and  abdomen,  arms,  legs,  and  buttocks,  and  hot  foot-, 
arm-,  or  head-baths — in  short  partial  applications  of  cold  and  heat 
(Schweninger)  are  only  to  be  considered  as  of  some  sanitary  and 
hygienic  value,  but  not  as  having  the  slightest  influence  upon  fat 
reduction. 

The  decomposition  of  fat  accomplished  by  regulating  the  warmth 
of  the  body  (Eubner)  as  by  the  cold-water  bath  or  steam  and  hot-air 
bath,  is  very  slight  and  of  no  essential  value. 

Self-api)lied  massage,  as  in  pressing,  kneading,  pinching  of  the 
abdomen,  breasts,  hips,  buttocks,  etc.,  has  been  recommended,  but 
such  mechanical  treatment  can  have  no  effect  whatsoever  upon  the 
circulation  as  is  claimed,  nor  will  it  produce  the  slightest  decom- 
position of  fat.  At  best  a  partial  dilatation  and  contraction  of  the 
blood-vessels  is  brought  about  by  the  meclianical  irritation;  this, 
however,  produces  no  marked  influence  upon  the  general  circulation 
nor  upon  the  process  of  fat-reduction.  The  muscular  work  which  is 
performed  by  the  patient  while  he  kneads,  pinches,  and  rubs  himself 
can  aloiio  be  of  any  benefit  in  securing  reduction,  and  this  again  can 
only  be  estimated  as  of  minimal  imjxn'tance. 

Attemi)ts  to  explain  the  dianges  by  emj)loying  the  phrase  ^'  stlnm- 
Idilon  of  mcfdhoIisHi''  (an  ex])ression  which  was  coined  to  ex])lain 
and  ehicidate  everything  and  which  is  supposed  to  mean  stimulation 
of  local  and  general  circulation)  are  entirely  without  foundation,  since 
these  i)r(^cedures  influence  everything  else  except  the  i)rocesses  in 
question. 

Balneological  and  HYDriOTfiEiiAPEUTicAL  Treatment. 

The  spn'}}(js,  so  popular  for  ages,  which  yic^ld  cold  alkaline  and 
saline  waters,  such  as  Marienbad,  T«iras]),  etc.,  and  which  contain 
beside  sul])hate  of  soda,  bicarbonate  of  soda  in  large  quantities,  can- 
not bo  considered  specifically  efficacious  in  the  treatment  of  obesity, 
a  resulting  decom])osition  of  fat  not  having  as  yet  been  demonstrated. 
Cures  with  these  mineral  waters  can  only  be  looked  upon  as  adjuvant 
to  dietetic  and  mechanical  treatment  in  the  first  stiiges  of  obesity, 
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alKlomiual  pletliom;  aDil  chronic  stasis  of  the  Urge  iutefitines.  After 
the  use  of  Glauber^s  salts  and  other  saliDes  the  cathartic  actiou  of 
which  consists  principally  in  exciting  intestinal  peristalsis,  the  fieces 
contain,  according  to  Kadziejewaki's  experiments,  large  qimntitiea  of 
jMphttes  from  the  small  intostine  and  of  fai,  and  indeed  in  luoch  larger 
quantities  thao  is  found  normally.  These  substiinees  eacain^  digestion 
and  absorption  l>ecause  of  the  excessive  and  violent  i)erist4ilsis,  and 
are  thrown  off  without  being  made  use  of.  The  cures  at  Marienbad, 
Tarasp,  etc.,  are  in  conserpience  esseutially  starvaiion  cmrx^  which 
prevent  part  of  the  nourishment  from  being  used  in  the  economy. 
Obese  patients  with  am^mia  and  hydrtt^mia,  whoee  (quantity  of 
body  albumin  has  already  suffered  loss,  and  who  no  longer  con- 
sume an  excessive  quantity  of  food,  always  do  bailly  under  the 
process  of  fhnnvuKf  off' unvLHed  food  substances  containing  b«>th  al- 
bumin and  fat-forming  material,  and  the  conditions  of  weakness 
promptly  setting  in  prevent  a  continued  extensive  use  of  tlieee 
mineral  waters. 

The  cathartic  miueral  waters  are  only  to  be  used  in  cases  where  a 
slight  stan  ation  cure  can  still  be  well  borne,  as  in  the  plethoric  form 
of  ol>esity  affecting  individuals  wlio  are  accustomed  to  the  pleasures 
of  a  rich  table  with  great  variety  of  dishes  and  of  drinks,  and  who 
have  developed  a  chronic  dilatation  of  the  stomach  and  intestines. 
The  discrei>ancy  between  supply  and  waste  in  these  case^s  is  corrected 
by  the  laxative  action  of  mineral  waters.  The  surplus  taken  in  by 
the  mouth  leaves  the  b<xly  unused,  i*er  anum*  The  action  of  the  min- 
eral water  may  l>e  likened  in  its  effect,  tnufafu  m*if<indiit,  to  that  of  the 
peacock  feather  used  by  the  ancient  Roman  in  his  banquet  feasts. 
The  diet  employed  during  these  mi nend-water  cures,  which  aims  more 
or  less  at  a  diminution  of  fat-fonnation  and  is  far  inferior  in  quan* 
tity  to  the  excessive  diet  of  obese  persons  in  general,  suffers  n  further 
re<luction  through  the  alkaline  and  saline  waters,  and  nutrition  is 
correspond! ugly  diminisheti. 

Of  atlvantiigeouH  iutluence,  however,  is  the  action  of  the  waters 
mentioned  al)i>ve,  upon  the*  aVnlominal  plethora  existing  in  theae 
C4ises,  upon  the  stiisis  in  the  portal  circulation,  in  the  hemorrhoiilal 
vessels,  and  in  the  disturbanc**si>f  the  stomach,  int€*stii|^es,  and  genittv 
uriuary  apparatus^  referred  to  in  the  chapter  on  symptomatology. 
Tlie  success  which  may  follow  is  oft^n  very  de<Mded  and  is  increased 
furthermort*  by  a  combination  with  walking  and  climbiug  exercise,  or 
better,  by  a  **  terrain  cun^  *'  strictly  ada[>ted  to  the  jmwer  of  the  beart*a 
action  and  the  general  strength  of  the  fwitit^nt. 

We  can  sum  up  the  indications  fi>r  nuneral-wati>r  cure  briefly  by 
stating  that  they  are  only  to  be  recommended  in  tht«  finif  nUtgeg  of 
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obesity  of  ;>fr///oWe  character,  in  diaturbauces  of  fcbe  portal  syst^^ra.  i 
in  advanced  cases  where  tbese  disturbances  prevail. 

In  order  to  accomplish  the  above  result  it  is  abmiukoj  mjit 
that  the  rninerul  water  .shouli]  uot  be  retaint^l  in  the  8v«tem,  bat  i 
it  (luickly  proilnce  emptying  of  the  bowels  and  is  thus  elimk 
Therefore  if  catharsis  doeH  not  take  place  the  two  other  therajieal 
effects,  as  jxiinted  out  above,  are  obviously  excluded ;  now  come«  : 
consideration,  on  the  other  hand,  the  induence  of  increjised  fluid  \ 
ply  upon  the  heart  and  vascular  apparatus  as  well  oh  the  eflect  of  1 
sulphate  of  smlium  contikined  in  the  water  upon  the  blocHl. 

It  18  therefore  always  necessary  to  regulate  tin'  qtianiiiif  of 
mineral  water  exarfly  acarrding  to  the  result  of  experimental  re 
and  to  subtract  it  from  the  total  amount  of  Huid  which  the  pskt 
may  be  allowed.  Experimentation  will  demonstrate  whether  di| 
bances  of  circulation  have  taken  place  through  the  inability  of] 
vascular  system  to  accommcxlate  itself  to  the  fluids  taken  in  ui 
excrete  the  same. 

A  course  of  mineral  water  doubtlessly  yields  better  resultH  if  \ 
ried  out  at  a  watering- phice  than  if  attt^mpted  at  home  under  I 
usmil  conditions  which  have  l)e«n  only  slightly  changed.  Aij 
resi>rt  the  patient  not  only  takes  his  daily  ciuantity  of  water  rt^ 
as  prescribed,  but  the  diet  also  is  perfectly  adapted  to  the  treat 
Furtliermore  example  and  the  disquieting  stories  in  circulation  ai 
the  guests  concerning  the  bad  consetiuences,  for  instance,  catarrl 
the  stomach  and  intestines,  colics,  diarrha*as»  and  other  (.list 
cfinditioua  caused  by  overloading  the  stomach,  jirevent  even  the  | 
mands  who  are  accustomed  to  a  bountiful  tible  from  tTes[ja8siii^^ 
ynnd  the  prescril^ed  diet  limits. 

Likexi-ise  there  are  provided  at  these  ]>huv*s  walks,  and  the 
advice  of  tlie  physician  and  the  emulation  of  the  imtients  at 
themselves  induce  even  the  easy-gciing  anti  laay  patient,  in  tht» 
jority  of  cases,  to  perform  sufficient  bodily  exercise  to  redncel 
weight  by  a  few  i>ounds  at  least. 

Since  tlie   patient,  after  having  gone  through  a  mineral*wa 
course,  relajises  into  the  old  routine  life,  it  is  nec^efisary  to  rein 
cure,  as  a  nde,  tlie  following  year. 

After  some  years,  however,  disagreeable  consequences  follow  oi 
gradually  or  suddenly  with  the  usual  decrease  in  weight  of  greai 
lesser  extent.      After  a  limited  use  of  the  strtingly  C4ithartie 
eral  waters,  which  cause  the  albumin  aa  well  as  the  fat*forming 
stances  to  leave  the  intestinal  trm»t  without  having  been  of  nsA  it 
economy,  the  patients  feel  extremely  weak  and  debilitated.     The  i 
sictan  lis  well  iks  the  patient  himself  under  these  circumst 
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comes  afraid  to  continue  treatment  in  the  usual  manner,  Cbaugee  are 
made  in  the  quantity  and  quality  of  the  mineral  water,  and  after  a 
time  their  use  in  entirely  given  up  aud  some  other  method  of  ti-eat- 
meut  is  tried. 

The  reason  why  tliis  peculiar  change  takes  place  during  a  course 
of  mineral  water,  lies  in  the  transition  of  the  plethoric  form  into  the 
auiemic  and  hydnemie,  which  means  a  considerable  decrease  in  the 
amount  of  albumin  of  the  body,  a  growing  insufficiency  of  the  heart, 
and  an  accumulation  uf  water  in  the  blood  aud  tissues.  If  in  such 
casea  the  cure  is  continued  in  spite  of  these  warning  symptoms, 
dropsy  will  soon  develop  and  the  life  of  the  patient  will  be  imme- 
diately endangered. 

For  the  autvmu^  form  of  obesity  the  indications  have  also  l>een  for- 
mulated—the use  of  slightly  cathartic  mineral  water  containing  at 
the  same  time  a  certain  (luanti ty  of  iron.  For  insbince,  the  waters 
at  Franzeusbad,  Tarasp,  Kissiugen,  Wiesbaden*  Cudowa.  and  otliers. 
The  success  which  haa  been  noU^xX  following  the  use  of  these  waters 
is  not  so  much  due  to  the  tonic  effect  of  the  iron  in  the  water  as  to 
the  general  dietetic  rttjime  carried  out  at  such  resorts. 

Besides  these,  many  other  both  natural  and  artificial  iron  waters 
and  iron  preparations  are  matle  use  of:  the  waters  of  Lerico  (weaker 
and  stronger  springs).  Roncegno,  the  Gubeniuelle  (containing  iron 
and  arsenic),  pyrophosphate  of  iron  water,  etc.;  Blaud*s  pills,  fern 
albuminas  and  fern  manganas,  the  hemallmmin  and  hemoglobin 
preparatii>ns,  and  still  others. 

Hijflroihaijpy  is  often  employed  in  the  treatment  of  obesity.  The 
real  Iwnefit  derived  from  cold  as  well  ns  from  hot  ste^m  baths  is 
very  slight,  according  to  the  exfieriments  of  Rubner  made  upon  the 
regulation  of  heat,  and  esf>ecially  in  reference  to  such  liathu.  I  have 
pointed  this  out  in  my  **  General  Therapy  of  Circulatory  Distur- 
bance,*' 4th  edition,  p.  liSO  et  seq.  With  cold  baths  of  15'  C.  and  of 
a  c[uarter-hour  duration  (the  extreme  possible  limit),  10.7  grams  of  fat 
are  decomposed  (Rulnier)  and  this  figure  is  incr<*ased  to  11K7  grams 
through  the  cooling-tiflF  process  and  the  after-efiecU.  Ten  Ijatlis  of  a 
half-hour's  duration  each  will  only  decompose  1^4  grams  of  fat,  and 
in  order  to  use  ui»  ftmr  kilognims  of  fjit  one  hundnnl  such  baths  w<»uld 
be  nocessarj',  [)rovided  >iny  one  could  stand  such  continuous  bathing. 
This  shows  tlie  slight  eflToct  of  such  baths  where  we  have  to  deal  with 
a  Ixxly  weighing  from  110  to  120  kilos  (240  to  2(»0  poumls)  and  over. 
In  steam  and  hot-air  bnths  dix'omposition  of  fat  is  at  any  mUs  so 
slight  that  they  have  practically  no  therapeutic  value.  The  great  Icisa 
of  wiM^^ht  not^xl  aft^^r  such  baths  has  for  its  explanntinn,  ncconling  to 
Buhner's  and  mj  own  experiments^  the  extensive  lo^  of  water  during 
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the  sweating  in  the  baths.  Cold  baths  are^  however,  to  be  modo 
of  as  adjuTant»  ntimulating,  and  geuerally  invigorating  means.  TbcJ 
may  be  so  combined  with  the  terrain  cure,  /.e.,  the  fat^reductioa 
through  walking  and  climbing  exercises,  that  tlie  time  of  the ; 
effect  of  the  bath  is  made  use  of  for  such  exercises.  At  this 
the  regulation  of  body  heat  and  the  whole  circulatory  appai 
are  under  the  iotluence  of  the  cold  water  just  UBod,  the  effe 
which  is  added  to  that  of  the  terrain  cure.  The  acticm  o£j 
heart  hiis  been  strengthened  by  the  thermal  stimulation.  Tlie 
lK*ats  slower,  the  blood  is  driven  into  the  dilHt*Ml  network  of 
ripheral  arteries  under  a  stronger  impulse  and  remains  longer  : 
cool  skin  {Wuitrraitz), 

Dry  warm-air  Imths,  hot-air  baths,  and  Roman  Imths  are  pr 
pally  to  be  used  in  ana?mic  and  hydriemic  cases  in  onler  to 
the  amount  of  water  aceumuhited  in  the  blfKKl  and  tissues, 
must  \)G  employed  in  combination  with  a  decrease  in  the  supply 
b<imds  as  mentioned  above.     Steam  Imtha  are  not  so  well  suit 
oljese  patients  with  circulatory  disturbanct^s,  sinc^  the  air  aatural 
with  steam  frequently  interferes  with  respiration  and  caus<?s  d^ 
noBic  symptoms  and  asthma.     The  number  of  Koman  baths  allc 
ought  not  to  exceed  three  per  week.     The  j)ati*^nt  remains  under  i 
stant  observation  of  the  physician  and  undergoes  frequent  ei 
tion.     Threatening  symptoms  from  the  side  of  the  brain,  the 
ratory,  and  the  circulatory  apparatus  obviously  contra-indicai 
use  of  these  baths. 


ArrEB-TllEATMENT  AND  SUBSEQrENT  MoDE  OF  LiFE. 

After  the  masses  of  fat  accumulated  to  excess  in  the  body 
been  burned  up  and  the  normal  condition  between  the  all»umin 
fat  him  Ixjen  re-established,  there  remains  the  further  task  of  pr 
ing  for  the  future  the  condition  which  has  been  iitt^u ued. 

The  means   and   methods,  especially  the  mode  of  life 
which  the  patient  has  regained  his  normal  state,  must  lie  kept  m. 
their  general  outlines,  and  everything  must  be  removed  wliich 
favor  renewed  accumulation  of  fat*     The  rules  aceonliug  to  whicl 
former  patient  must  regulate  his  Ufo  consist,  as  did  the  treatmeti 
proper  nourishment,  t.c,  diet,  muscular  activity^  exercise,  and  fin 
regulation  of  the  amount  of  fluids  of  the  body. 

a.  Did.^TlnH  has  to  be  ri^gulated  in  general  aceonling  to 
form  ot  ol>esity  previously  treated,  whether  the  plethoric,  or\ 
anjemic,  or  the  hydraanic  form,  and  it  must  agi 
diet  under  which  the  patient  recovered.     In  the  , 
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amtmut  of  fat  unci  ejirhohvilrafces  must  l>e  kept  within  a  cerbiiD  limit, 
while  ailHiminouB  focKl  must  form  the  bulk  of  the  meuh  The  auioiini 
of  fluid  taken  in  may  vary  lx*twenn  1,5()0  and  2,(XK)  c.c.  according 
to  the  comlition  of  the  circtdutory  apparatus.  It  ought,  however,  to 
contain  little  alcohol,  sugar,  or  malt.  Strong  wine«  are  [>rohibiteil 
and  hut  little  beer  is  allowed.  In  the  anaemic  form,  where  danger  of 
a  loss  of  albnmiu  is  still  present,  cjirbohydrat*>s  together  with  a  suffi- 
cient diet  of  albumin  may  l)o  allowed  in  a  somewhat  larger  i>ropnrtion, 
since  they  greatly  fav<»r  the  pi-eservatitm  t»f  the  tatt^T,  On  tlie  other 
hand  the  amount  of  fat  tiiken  should  be  small.  The  list  of  liquids, 
which  in  wom^m  should  never  esceinl  an  amount  reprttsenting  l,*iOO 
to  1,5CK)  c.c.^  can  include  strong  wines  and  Ijoer  in  small  tjuantities, 
according  to  the  st*ite  of  nutrititm  and  generiU  condition  of  strength. 
They  should  l>e  limited  in  amount  or  entirely  omitted  if  the  pa- 
tient's stiitt*  of  health  no  longer  i-ecjuires  them,  or  a  sntficieut  forma- 
tion of  fat  makes  itself  noticeable* 

If  liydrjemia  has  already  been  in  existence  and  if  a  loss  not  only 
of  nlbuinio  but  also  of  fat  has  (M*cun'iHl^  fat  as  wtdl  Jis  cjirboliydnites 
have  to  be  admitted  to  the  diet  list»  but  only  to  such  an  extent  tliat 
the  patient  never  ttikes  an  insuilicitmt  amount  of  albuminous  tomh 

In  sclerosis,  either  already  present  or  threatening,  alcoholic  bev- 
erages must  be  avoided  as  much  as  i»ossible  aud  alloweil  only  tempo 
rarily  in  adequate  amount  w^here  there  is  indication  for  the  employ- 
ment of  stimulants.  The  amount  of  fluid  tiiken  must  be  limited  to 
the  smallest  quantity,  1,0(X)  to  1,500  c.c»,  and  is  best  regulated 
according  to  the  results  of  experimental  research. 

Distnlmthii  of  THet, — According  to  my  exi>erience»  which  is  the 
It  of  many  years  of  observation,  I  will  give  the  following  general 
rules  as  regards  the  distribution  of  the  diet,  without  anticipating 
A  rules  for  tlie  iodi vidua!  case: 

■  Morning:  A  cup  of  coffee  or  tea  with  some  milk,  b'jO  to  *2t)0  c.c. 

■  and  75  grams  of  bread. 

^L-     Forenoou :  In  cases  of  precwling  aniemia  and  hydncmia  one  to 
^llro  soft  boiled  eggs  or  thirty  to  forty  grams  meat,  c«ld  or  freshly 
broiled,  100  c.c.   wine  (in  conditions  of  weakness,  CO  o.c.  of  xmrt 
wine»  aud  a  little  bread). 

Noon:  100  c.c.  soup;  150-200  grams  meat  of  various  kinds,  vari* 
ously  prepareil  l>oiled  or  broiled  beef,  veal,  game,  or  fowl  not  too 
fat,  salad  or  easily  digestetl  vegetables  at  dincretion;  likewise  fish 
c<*okeil  without  much  grease,  25  grams  of  breml  or  some  other  fari- 
naceous food,  at  most  KX)  grama;  for  dessert  fruit  100  to  200 
grams,  best  fresh  or  prt>serve<l  (esi»ecially  after  Naegeli'a  method)* 
For  drink  1  to  \  litre  of  light  wiue  or  Inx^r;  some  wat<ir. 
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Afternoon:  Again  150  to  200  c.c.  coffee  or  tea  with  alioat  i 
of  water,  bread  alxrut  25  to  50  grams  if  there  in  a  dedire  far  it 

Evening:  Ment  as  above,  or  egg^,  25  grams  of  bread,  possihljiJ 
littk  cheese,  sahid,  and  fmit.  Beverages:  Wine,  with  or  willtrKti 
water,  or  beer,  best  taken  some  time  after  the  meal,  up  to  300  or  5U0 
c.c.     Delicacies,  oysters,  ca^iar,  etc..  by  reason  of  their  i  '  inji 

qiialitiea,  may  be  eatrtn  before  or  between  meals*  but  »o  tli 
not  too  much  augment  the  total  quantity  of  the  fooiL 

6.  As  to  what  concerns  the  second  object  of  treatmeni,  viz., 
p>*ejiervai!on  of  the  hart  powers  accftmfikition  of  aibumin^  and  the  httnt- 1 
intj  tip  of  the  svpiTjlmmsfiit,  the  patient  after  recovery  Iiua  still  to  pttj  1 
8i>ecial  attention  to  exercise  of  the  btxly  and  gymnastics;  daily  wtilka 
of  an  hour  or  nioi*e  must  V>e  undertaken.     In  the  spring,  summer,  and 
fall  months  he  must  %Tsit  a  terrain  cure  resort  or  some  other  pXmtm  j 
with  hilly  sunTiundings,  when^  it  is  possible   to  use  fiath^  of  the 
proper  iDcline  such  as  he  has  become  acquainted  with  from  his  pny 
vious  stay  at  a  tenain  resort.     In  winter  or  in  unfavorable  weatliir  j 
gj  mnastics  performed  in  the  various  institutions,  home  g^ymitaBticsi, 
or  Swedish  movements,  %v(>rk  with  the  ergostat,  splitting  of  wood« 
etc.,  must  constitute  the  mechanical  treatment.     It  must  be  left  %o 
the  physician  to  regidate  and  watch  the  Mork, 

c\  Where  the  circulator>^  apparatus  has  suffered  to  a  coustcieiiifale 
extent,  where  congestions  of  its  venous  portion  have  made  their  ap- 
pearance and  entire  conqx^isation  bas  n(»t  l>een  effected,  the  r^golb- 
tion  of  the  amount  of  fluid  taken  in  aud  the  amount  of  urino  exevtrled 
must  be  carefully  watched  by  the  patient  after  his  reco^-ery,  JExperi* 
mental  researches  comparing  tlie  amount  of  fluid  absorlied  with  thai 
of  the  amount  of  luine  secreted  must  be  undertiiken  from  lime  to 
time. 

If  the  danger  of  a  large  accumulation  of  water  in  the  blootl  and  m 
the  tissues  reappears,  it  must  at  once  be  met  by  priqihvlui'tir  it  ml 
curative  me?isures,  consisting  in  diminution  of  fluids  aIlowe<i  nmj 
in  stimulation  of  excretion,  by  encouragiug  ymrspiration,  by  adriatiiK 
climbing  exercise,  lioman  baths,  BuBsiau  baths,  or  bv  the  hyjicKler- 
mic  administiviticm  of  pilocarpine. 

Treatment  of  LtrooENors  Dubctes  Mjclutto. 


The  chief  principle  in  the  treatraeut  of  diabetes  is  to  ]  ifl 

patii'iit  against  the  loss  of  albumin.     If  he  has  not  fts  yt  i  n^ 

duced  in  fat,  Le.,  if  the  glycosuria  hiis  been  discovered  early  imoiigb, 
the  prcHervation  of  the  proportion  is  easier  than  it  is  lflif»r  oq  when 
he  has  already  lost  much  llesh.     By  putting  the  {mtieni  on  a 
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mtrogenouB  diet  it  is  not  possible  evon  in  diabetes  to  k^p  his  body 
in  a  condition  of  nitrogen-equilibriutD.  Purely  nitrogenous  food, 
meat  diet,  500  to  1,000  grams,  am  only  be  kei>t  u[>  for  a  sbt)rt  time 
because  the  patient  not  only  soon  iMscomes  disgusted  with  it,  but  also 
18  scarcely  ever  id>le  to  eat  meat  enough  to  prevent  further  decompo- 
sition of  iKxly  albumin;  or  dys|)eptic  symi>tcnnH  apjx^nr,  c^ibirrh  of 
the  stomai'Ii  and  intestines  neeessitjitiug  an  absoluUi  cbange  of  diet. 

As  in  the  tre^vtment  of  obesity  the  pre8er%ation  of  albumin  is 
closely  comieeted  with  the  taking  in  of  fat  and  earbobydrates,  and 
tlie  patient  has  to  take  a  sufficient  allowance  of  lx>tb  even  in  face  of 
the  danger  that  an  increase  of  carl>ohydrat<^^  may  also  increase  his 
glycosuria.  In  cases  where  fat  does  not  well  agree  with  the  patient 
and  be  has  a  strong  desire  to  consume  hirge  quantities  of  the  cjirlK>- 
hydrates,  such  are  best  supplied  to  him  as  contain  a  large  pro|>ortion 
of  indigestible  cellub^se,  as,  for  instance,  potatoes  and  bla<*k  bn^ad, 
the  use  of  which  allows  of  a  further  intnxluction  of  sufficient  butter 
or  other  fat;  WO  grams  of  [potatoes  and  10^1  grams  of  black  breiul 
correspond  only  to  100  grams  of  carlx>h  yd  rates  of  which  furthermore 
only  alxjut  90  grams  are  iligested  and  abstrrbod. 

Where  the  desire  for  carbohydrates  ia  not  so  pronounced  we  can 
better  cbotise  those  carbohyilrjites  which  take  up  but  a  small  volume, 
and  i>ennit  instead  large  (lunntities  of  nitrogenous  food,  meat,  fatty- 
meat,  sausages,  and  eggs.  At  tlie  same  time  bread,  cakes  baked  with 
levuloso,  aleuronat  bread,  etc. ,  can  lie  given. 

Where  there  is  no  complicati(»n  through  disturbance  of  the  appe* 
tite,  and  no  disinclination  for  a  preponderance  of  foo<l  rich  in  albu* 
min,  it  suffices  that  the  meals  have  a  comptwition.  taking  cognizance 
of  the  individuality  in  each  case,  as  is  indicated  in  the  diet  tables  L 
and  II,  already  given. 

A  mode  of  living  adapted  to  the  special  case  must  lie  adhered  to 
for  a  long  time,  ofttm  even  for  years,  and  can  be  clianged  only  in  case 
of  modificiktion  in  the  nature  of  the  disease,  the  state  of  nutrition^ 
and  complications  arising. 

Muscular  m'tivity,  walking  and  climbing,  exercise  at  the  termiu 
cure  resort,  gymnastics,  etc.,  must  be  brought  into  requisition  not 
only  to  encourage  burning  up  of  tlie  fat  but  als<»  to  oxidize  the  sugar 
and  to  maintain  the  strength  unci  sulmtance  of  the  muscles.  If  dia- 
betic coma  is  threat<me<l  we  must  exhibit  large  amounts  of  carlKjli 
drates  in  order  to  I'etard  tlie  deconn  '  i  of  albumin  which  occurs 
rapidly.     It  still  requires  can^fid  d  ^ii  to  deti^rmine  in  how  far 

we  can  accomplish  this  result. 

Medicinal  treatment  for  diaU'tt^H  ihun  luit  ox\M.     Slinerabwut^^r 
curea  and  dietetic  treatment  in  CarUbad  often  work  favoniM\\  :hhI 
Vol.  U.-4fl 
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we  would  not  hesitate  to  let  the  patient  go  through  the  course  of  treat- 
ment at  this  resort  if  it  seemed  otherwise  indicated. 


Medicinal  Treatment  of  the  Comtucations  and  the  Final  Stage. 

There  is  in  reality  no  such  thing  as  a  medicinal  treatment  of 
obesity.  Only  a  number  of  intercurrent  concomitant  anil  dei>endent 
symptoms  and  complications,  as  well  as  tliose  serious  and  hopeless 
conditions  which  usher  in  the  final  stage  and  continue  until  death,  call 
for  medicinal  treatment. 

The  intestinal  symptoms,  accumulation  of  ingesta,  persistent 
constipation  and  coprostasis,  congestion  of  the  portal  system,  require 
the  use  of  more  or  less  active  cathartics.  Here  belong  the  various 
salts— Glauber,  Carlsbad,  Marienbad,  which  are  to  be  taken  in  table- 
spoonful  doses  in  a  glass  of  water,  morning  and  evening.  Further- 
more rhubarb,  aloes,  jalap  in  powder  or  i)ill  form,  cold  infusions 
of  senna  leaves  (deprived  of  the  resinous  substances),  castor  oil, 
preparations  of  cascara  sagrada  in  wine,  tablets,  or  j>ill  form, 
frangula,.  tamarinds,  and  still  others.  These  medicines  can  be  in- 
tensified in  action  by  a  liberal  supply  of  water  in  injections,  or  in- 
jections of  cathartic  substances  or  glycerin,  massage,  or  electricity. 

Particular  attention  must  be  paid  to  intercurrent  febrile  disease. 
Since  the  loss  of  heat  from  the  surface  of  the  body  caused  by  cooling 
oflF,  or  a  cold  bath,  is  less  in  obese  patients  than  in  others,  the  use 
of  antipyretics  by  the  mouth  in  requisite  amount  must  supplement 
these  thora  pontic  measures,  with  the  i)roviso,  however,  that  tliey  do 
not  weak(^n  the  heart.  Any  furtlu»r  modification  of  treatraoiit  is  uot 
indicated  by  the*  inesenco  of  obesity.  Wo  Iiave  only  to  carefully  ol>- 
Rerve  the  condition  of  the  heart  iu  each  affliction  and  every  jihase  of 
it,  and  all  therai)eutic  measures  must  be  regulated  according  to  the 
existing  strength  of  the  heart. 

Cold  al)lutioiis,  cold  rubbings,  local  baths,  sitz  baths,  and  other 
hydrotlierapeutic  i)roce(lures  are  furthermore  indicated  by  the  skin 
diseases  dei)endent  U])()u  obesity,  and  exercise  a  favorable  prophy- 
lactic as  well  as  curative  efl'ect. 

Eczematous  iuilamniatory  ])rocesses,  sel)orrhcjea,  recjuire  medicinal 
treatment  on  the  one  hand  by  dusting  i)owders  made  from  ly co- 
podium  or  finely  ]M)W(lered  starch,  to  which  benzoin  and  rose  oil 
may  be  added,  derniatol,  salicylic  acid,  tumenol,  etc.  Or,  on  the 
other  hand,  in  a  more  si^rious  eczematous  ccmdition,  astringent  salves 
of  lead  or  zinc  ])reparations,  white  ]n-ecipitate,  ichthyol,  calomel, 
solutions  of  l)()ric  acid,  tannin,  sublimate,  emplastrum  diachyh 
Hebra},  and  others. 
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Mofe  advanced  degrees  of  seborrha?a  which  cannot  be  removed  by 
simple  lotionti  ^411  furthermore  be  favorably  influenced  by  alcoholic 
or  ethereal  flolutions,  eau  de  cologne,  etc.  These  ingredieDts  dissolve 
a  part  of  the  f^ebum  and  thus  remove  it. 

For  pniritus  the  best  remedy  is  tnmenol  sulphone,  1  to  2(K  If  arte- 
rioselerosis  has  developed,  medicinal  treatment  is  unavoidable  aside 
from  the  dietetic-mechanical  treatment  which  has  to  cope  with  this 
aflfeetion.  For  affections  of  the  ai-teries  sodium  iodide,  in  doses  of  15 
to  30  grains  i^er  day,  may  Ije  tried.  This  remedy  alleviates  further- 
more the  attacks  of  dyspnoea  and  asthma  caused  by  the  sclerosis. 
If  uric-acid  diathesis  is  present  at  the  same  time  the  alkaline  waters, 
carbonate  of  sodium  and  lithium,  the  waters  of  Salzbrunn,  Ober- 
bronn,  Wildungen,  Bilin,  Fachingen,  the  Salvator  Spring,  Carlslmd, 
Miihlbrunnen,  Vichy,  Cclestine  ai-e  indicated,  and  their  admin- 
istration has  to  be  reguUted  according  to  experimental  researches 
which  are  first  to  be  made  in  order  Uy  find  out  the  amount  of  fluid 
which,  when  taken,  produces  the  most  extensive  scHJretion  of  urine. 

In  cases  of  stenocanliac  attacks  nitrite  of  amyl  3  to  5  droj>s, 
nitroglycerin  in  solution  (twenty  dro[*s  of  a  iVA  i*er  c*ent.  to  1  per 
cent,  solution  in  fi  nniices  water,  three  tablespoonfuls  daily,  or  tjddets' 
each  contjiining  0.1  MJ05k  nitrite  of  sodium  (gr.  xxx.—  z  iv.,  three  tea- 
spoonfuls  daily,  the  last  to  be  taken  in  the  evening)  will  often  give  the 
patient  ease.  If  the^e  should  disappoint  in  action,  small  doses  of 
morphine  subcutaneously  applietl  (gr.  i)  w  ill  remove  the  painful  con- 
dition or  at  least  make  it  bearable*  Mustard  poultices,  dry  cupping, 
or  the  application  of  a  hot-water  bag  over  the  heart  region  may  abbre^ 
viate  or  alleviate  the  attack.  If  sclerosis  and  atheroma  of  tlie  aiieries 
of  the  brain  liave  caused  thrombosis  and  rupture  of  a  blmnl- vessel 
(aiKiplexy),  the  treatment  conforms  in  the  gravity  of  the  symptoms 
according  t<i  the  localization  and  severity  of  the  injury,  following  the 
lines  of  special  therai)eutics. 

Sliould  the  heart  weakness  increase  in  the  further  development 
and  final  stage  of  the  affection,  and  the  ever-increasing  dilatation 
fail  to  be  compensated  for  liy  hyi>ertrophy,  and  if  cedama  sets  in, 
then  the  medicinal  treatment  with  digitalis,  strophanthus,  and  other 
heart  remedies  should  be  once  more  trie<l,  es|>eeially  after  decrcuwing 
the  amount  of  fluids  taken,  since  theae  remedies  are  almocit  always 
more  energetic  in  their  action  when  administere<l  in  this  way.  Com- 
pensation may  thus  be  started  or  the  evar-increasing  circulatory  dis- 
turbances  may  l>e  held  in  check. 

If  one  is  no  hmger  successfuU  or  only  imperfectly  so.  if  the  dropsy 
grows  worse,  and  ascites,  hydrotliorax,  and  hydropericjirdium  come 
cxD,  we  still  almost  alwo>n!$  get  good  results  in  the  beginning  by  the 
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use  of  diuretics  or  by  employing  surgical  means,  by  tappin^;^,  scari- 
fication, or  the  introduction  of  small  trocars  into  the  greatly  swollen 
extremities,  thus  ridding  the  tissues  of  the  accumulated  fluid,  and  re- 
lieving the  x)aticnt  for  a  considerable  time ;  but  at  last  these  measures 
fail  us  too. 

Should  oedema  of  the  lungs  or  paralysis  of  the  heart  make  their 
api)earance  we  may  make  local  counter-irritation  by  mustard  leaves, 
mustard  hand  baths,  dry  cuppings,  and  give  internally  ether,  brandy, 
liquor  ammonite  anisatus,  musk,  castoreum,  camphor  by  the  mouth 
and  hypodermatically  (oleum  camphorie).  In  this  way  we  may  post- 
pone the  catastroplie  for  a  while  until  finally  in  the  next  attack  or  the 
next  one  after  that  death  releases  the  sufferer  from  his  deplorable 
condition. 

Results  of  the  Dietetic-Mechanical  Treatment. 

If  this  dietetic-mechanical  treatment  of  obesity,  even  in  the  ad- 
vanced stages  of  the  disease,  but  not  in  the  final  stages,  is  carried  out 
according  to  the  above  rules,  the  result  is  without  exception  a  cure, 
or  in  advanced  degeneration  or  irreparable  organic  changes,  the  se- 
curing of  the  very  best  possible  condition.  If  the  treatment  is  di- 
rected according  to  the  individual  case,  no  further  disturbances,  and 
especially  no  fainting  spells  and  no  nervous  excitation  will  appear. 
The  physician  has  the  whole  i)rocess  of  fat-reduction  well  in  hand 
and  can  regulate  it,  retarding  or  hastening  it  as  the  conditions  pres- 
ent indicate. 

Since  a  too  ciuickly  progressing  fat-reduction  and  decrease  in  the 
quantity  of  body  albumin  may  favor  inanition  and  conditions  of  weak- 
ness, it  is  recommended  that  the  fat  consumption  be  carried  out 
slowly  and  not  too  extensively.  Where  at  the  same  time  an  abnor- 
mal collection  of  Huid  in  the  body,  Injdnvinic  and  serous  phfhora,  is 
])rosent,  the  danger  that  the  condition  which  at  first  was  but  a  lat+^ut 
liydro])s  will  hv  transformcHl  into  the  actual  disease,  wnll  be  avoided 
by  decreasing  the  amount  of  fluids  taken  in  and  increasing  the  ex- 
cretion of  water  from  the  body. 

This  danger  is  all  the  more  liable  to  occur  the  more  the  amount 
of  fluid  taken  in  is  unrestricted,  and  it  is  even  worse  if  the  quan- 
tity is  increased  while  the  lieai*t  power  is  insufficient  and  the  excretion 
of  urine  is  diminished. 

As  the  HMluction  ])rocess  advances,  esjiecially  where  fat  and  water 
in  the  body  are  reduced  at  the  same  times  the  hahifus  and  the  appear- 
ance of  the  i)ati(»nt  change.  In  cases  of  plethora  in  young  patients 
and    those    having   hereditary    i)redisposition,    loss   of  weight   and 
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bulk  takes  place  but  slowly,  and  the  skin  filled  out  by  the  masses 
offatia  still  in  a  condition  to  shrink  over  a  limited  surface.  The 
circumference  of  the  patient*8  body  will  be  decreased  in  all  it«  parts; 
he  will  usually  api>ear  younger  in  looks,  but  in  rare  crises  older.  If, 
on  the  contrary,  the  obesity  has  existed  for  a  longer  time,  and  hna 
led  to  aufemic  states,  and  to  accumulation  of  water  in  the  blood  and 
in  tlie  tissues,  and  if  the  patients  are  in  advanced  life,  and  have  a 
bloated  appearance,  with  fatty  masses  presenting  a  flabby  and  doughy 
instead  of  a  firm  and  solid  feel,  and  if  the  loss  of  weight,  especially 
that  due  to  alnindant  excretion  of  water,  has  been  rapid  and  marked, 
the  patient  will  seem  to  be  debilitat*^d  and  he  will  impress  one  as  being 
ill  on  account  of  his  flabby  skin  which  is  little  or  not  at  aU  reduced 
in  extent  of  surfaco^  is  pale,  aniemic,  and  fiequently  covers  in  loose 
folds  parts  of  the  body  which  have  become  considerably  reduced, 
especiaUy  over  the  face  and  neck.  On  the  other  hand  the  patient 
feels  himself  in  reality  at  last  freed  from  his  previous  ailments,  his 
circulatory  disturbances  which  weighed  him  down,  the  heart  is 
stronger  and  the  dyspnceic  oppression  comes  now  seldom  or  not  at 
all,  and  the  ability  to  work  reappears  in  eonfonuity  to  his  nge,  often 
in  a  most  unhoped-for  manner.  Thus  it  may  come  about  that  the 
patient's  friends  worry  and  pity  him  on  account  of  the  eontnist  he 
presents  compared  with  his  former  condition,  when,  though  sufler- 
ing  considerably  from  the  far  advanced  circulatory  disturbances,  he 
was  envied  for  his  fat  apx>earance  and  his  ruddy  complexion  (which 
was,  however,  really  more  cyanotic)  and  was  belie  veil  to  be  in  good 
health. 

The  disappearance  <>f  smh  clian^'es  in  the  habitus  an<l  lonks  and 
the  harmonizing  of  thes*^  with  the  actual  normal  or  almost  normal 
conditions  of  health  can  only  be  effected  after  a  longer  pericnl,  not 
infrequently  requiring  half  a  year  to  a  year.  If  the  disease  be  so  far 
advanced  that  uKKliciual  treatment  has  to  be  resorted  to  on  account  of 
life-threatening  conditions,  there  is  no  longer  room  for  the  treatment 
of  obesity. 

The  result  of  combating  these  conditions  depentls  then  only  upon 
slight  palliative  action  of  the  few  medicinal  remedies  with  which  we 
are  accustomed  to  meet  the  same  symptoms  under  other  circumstancea 

The  gieat  number  of  deaths  arising  from  fatty  heart,  heart  pnraly- 
iiis,  arteriosclerosis,  and  dropsy  are  not  ordinarily  to  be  regarded  aa 
unavoidalilo  rofisequences  of  disease,  but  for  the  most  piirt  are  tlit^ 
result  of  cnnditinuH  which  the  patient  h*is  brought  U[>on  himself  and 
which  he  can  avert  by  the  use  of  sure  means  and  tnetlKxls,  even  ill 
the  advanced  stages,  if  he  hm  the  will  power  to  do  so.  In  this  re- 
he  IB  the  master  of  his  own  health. 
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pulse  in,  545 
relation  of,  to  gout,  413 
rheumatic  theory  of,  561 
rhumatisme  flbreux  resembling,  553 
secondary,  552 
skin  troubles  in,  541 
subcutaneous  nodules  in,  543,  562 
synovial  changes  in,  522 
tentlon  retlexes  in,  537 
theories  of,  501 
traumatic  theory  of,  564 
treatment.  507 

bathing,  570 

diet,  508 

liygicnic,  507 

medicinal.  509 

mineral  waters,  570 
urine  in,  545 
uterine  causes,  531 
varieties.   523 
visceral  lesions  in,  546 
wcar-and-tear  theory  of,  564 
Arthritis,  rheumatoid,  see  ArthrftiH  De- 

Articular  rheumatism,  acute,  228 
Articulation,  see  Joint 
Asthma,  cardiac,  in  gout,  386 
in  ol)esity,  074 
spasmodic,  in  gout,  392 
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Atrabiliary  capsules,  sec  Adrenal  liodics 
Atrophy,  muscular,  in  arthritis  defor- 
maus,  537 
progressive  muscular,  611 

diagnosis  of,  from  arthritic  at- 
rophy, 558 
types  of,  612 
secondary  muscular,  618 

Basedow's  disease,  glycosuria  follow- 
ing. 48 
Bathing   in    the  treatment  of  arthritis 
deformans.  570 
of  diabetes,  145 
of  gout,  479 

of  rheumatic  hyperpyrexia.  32:5 
Beaumetz,    DiTJARDiN,  ou   Discascs  of 

the  Muscles.  575 
Beta-oxybutyric  acid,  excretion  of.   in 
diabetes,  95 
test  for,  178 
Bladder,  gouty  affections  of,  400 
Blood,  changes  in,  in  gout,  352 
in  obesity,  060 
chemistry  of,  in  diabetes.  99 
condition  of,  in  acute  rheumatism, 

2:i6 
ins])issation  of,  in  diabetes.  91 
Boils  in  dinlietes,  103 
Boulimia  in  dialx^tes,  88 

in  obi»8ity,  668 
Brain,  affections  of,  in  dial)etes,  117 
glycosuria  following;  injuries  of,  47 
following  puncture  of  the  fourth 
ventricle,  45 
symptoms  in  gout,  393 
Bronchitis,  gouty,  390 
treatment.  506 
Bronzed -skin  disease,  8  (see  Addison*  s 

CAwn.rs,  biliary,  in  gout,  408 

renal,  in  ;;out.  408 

vesical,  in  gout.  408 
Calori<?-chanji:<',  S6 
Caloriii  value  of  f(MMl.  134,  701 
Cancer  complirating  nlwsily,  VM 

of  the  adminl  btHlies,  28 
Capsules.  atnil)iliary,  st»<» . l//n /i/r/ /Jr*f//V« 

supni-rcnal.  see  Adnnal  Htnluf 
Carljohydrates.  conversion  of .  into  fat,  42 


Carbohydrates,    fate    of,    in   glycogen 
shortage,  41 
in  ordinary  nutrition,  40 
when  ingested  in  excess,  43 
formation  of  glycogen  from,  38 
ingestion  of,  in  obesity,  698 
injurious  action  of,  in  diabetes.  186 
of  food  and  their  absorption,  37 
Carbuncles  in  diabetes,  103 

in  gout.  403 
Carcinoma  of  the  adrenal  bodies,  28 
Canliac  troubles,  see  JJeart 
Canlitis,  rheumatic,  269.  311 
Cataract  complicating  dialietes.  113 
Catarrh,  intestinal,  in  it£  relation  to  dia- 

l)etic  coma,  105 
Cellulos<\  disposition  of,  in  the  body,  38 
Charcot's    joint    disease,    diagnosis  of, 

from  arthritis  deformans.  558 
Children,  arthritis  deformans  in,  551 
Chloasma  uterinum,  diagnosis  of,  from 

Addison's  disease,  14 
Chon.>a  and  rheumatism,  relation  of,  324 
Colic,  hepatic,  in  gout.  407 

renal,  in  g(mt,  407 
Coma,  dialKitic.  95.  115,  167 
Conjunctivitis,  gouty,  404 
Constipation  in  diabetes,  105 
Constitution,  definition  of  term.  448 
Contnicture,    muscular,   as    a  cause  of 
deformity  in  arthritis  deformans,  539 
Corpulence,  see  (Mnsity 
Coxitis,  senile,  556 

Creatinin,  excretion  of,  in  diabetes,  93 
Cystitis,  gouty,  tri'atment,  509 
Cysts,  in  localized  arthritis  deformans. 


Deafness  in  arthritis  deformans,  547 
in  gout,  406 

Deformities  in  arthritis  deformans,  539 
in  muscular  diseases,   610,  615.  619 

Dia1)etes  alteruans,  68,  86 

Diabetes  Mellitus,  35 

Dctinition,  35:  history,  36;  phy- 
siolt»i;y  an<l  gen(>nd  pathology  of 
su.i;.ir  cxcH'tion,  37 ;  theories  of 
diaU'tcs  mcllitus.  55;  etiology,  61; 
chemical  path(»loiry  and  mettbolism, 
73 ;  complications.  100 ;  gem'ral 
symptoms,  course,    and   prognosis, 
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130;    treatment,    124;   diet   tables, 
168 ;  examination  of  diabetic  urine, 
172;  bibliography,  179 
Diabetes  mellitus,  aceto-aceUc  acid  ex- 
cretion in,  98 
acetonuria  in,  93 
aerometric  estimation  of  sugar  in 

the  urine.  177 
age  as  an  etiological  factor,  62 
albuminuria  in,  93 
alcohol  in.  140 

alimentary  glycosuria,  42,  47 
amaurosis  in,  118 
amblyopia  in,  118 
ammonia  excretion  in,  92 
aphthae  in,  104 
arteriosclerosis  in,  109 
bathing  in,   145 

beta-oxybutyric  acid  excretion  in,  95 
bibliography,  179 
blood  changes  in.  99 
boulimiain,  88 
brain  complications  of,  117 
buccal  complications  of.  104 
carbuncles  t^nnplicating,  103 
care  of  the  skin  in.  145 
cataract  complicating.  118 
chemical  pathology  and  metabolism 

in,  73 
chemistry  of  the  secretions  in,  98 
oircumpolurization  test  for  su^ar  in 

the  urino,  175 
coma  in,  95,  115 

acid  int()xi(!ation  theory  of,  95 

intestinal  catarrh  in  relation  to, 
105 

treatment,  167 
complications,  100 

treatment,  164 
constipation  in,  105 

treatment,  145 
contagion  theory  of,  63 
creatiuin  excretion  in,  93 
definition,  35 
determination  of  the  intensity  of  the 

glycosuria,  74,  80 
diaceturia  in,  93 

diet  in.  133,  149.  151,  156.  163,  168 
diet  tables,  76,  158,  160,  168 
etiology  of,  61 
experimental  pancreatic,  51 


Diabetes  mellitus,  eye  complications  in, 

113 
fatty  food  in,  138 
fatty  stools  in,  106 
Fehling's  quantitative  estimation  of 

sugar,  175 
fermentation  test  for  sugar.  174,  177 
Fischer's  (E.)  test  for  sugar  in  the 

urine,  174 
furunculosis  complicating,  103 
gangrene  of  the  lungs  in,   108 
gastric    complications,     treatment, 

165 
gastric  juice  in,  98 
gastroectasia  complicating,   105 
geographical  distribution  of,  61 
gout  in  its  relation  to,  68,  86,  409 
heart  complications  of,  109 
hepatogenous  forms  of  glycosuria, 

45 
heredity  in,  63 
history.  36 

hygienic  treatment  of,  133,  142 
infectious  diseases  in   the  etiology 
.  of,  65 
intestinal  complications  in,  105 

treatment,  165 
intestinal  secretions  in,  98 
kidney  changes  in,  111 
lipiemia  in,  99 
lipogcnous   forms  of,    66,    71.   68*2, 

6S9,  691.  720 
liver  changes  in,  107 
lung  complications  of,  107 

treatment,  166 
lymphatic  complications  of.   1 12 
metabolism  in,  86 
Moore's  test  for  sugar,  17;j 
muscular  exercise  in,  143 
nervous  disease  complicating,  114 

in  the  etiology  of,  69 
neuritis  in.  118 
neurogenous.  69 

treatment,  126 
nitrogenous  excretion  in,  88.  92 
nutritive  disturbances  in.  86 
Nylander's  test  for  sugar,   173 
obesity  in  its  relations  to,  06,  71.  682, 

()89.*  691,  720 
occupation  as  an  etiological  factor, 

64 
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Diabetes  mcllitus,  ocular  coiuplicaUons 
of,  118 

operative  measures  in,  166 

orgtuis  of  special  sense  in,  114 

oxybutjric  acid  excretion  in,  95 

pancreatic  changes  in,  106 

disease  in  the  etiology  of,  54, 

58,  70,  71 
preparations  in  the  treatment  of, 
129 

phenylhydrazin  test  for  sugar,  174 

perspiration  in,  92,  98 

pbloridzin  glycosuria,  49 

physiology  and  pathology  of  sugar- 
excretion.  37 

pneuraaturia  in,  97 

polarization  test  for  sugar  in  the 
urine,  175 

polydipsia  in,  91 

polyphagia  in,  88 

polyuria  in,  89 

prognosis,  120.  124 

pn)phylaxis,  125 

proteid  foods  in,  138 

pruritus  complicating,  102 

psychic  disturbances  in.  114 

influences  in  the  causation  of,  65 
treatment  of,  142 

puerperal  lactosuria,  44 

niciiil  predisposition,  61 

reduced  glycosuria  in  final  stages  of, 
86 

reflexes  in,  119 

Hubner*s  test  for  sugar  in  the  urine, 
175 

saliva  in,  98 

semen  in,  98 

sex  as  an  etiological  factor.  62 

sexual  organs  in,  112 

skin  complications  in,  102.  119 

spinal  coni  complications  of.  117 

standard  diet  used  in  determining 
the  intensity  of,  76 

symptoms,  120 

syphilis  as  an  etiological  factor  in,  72 

syphilitic-,  treatment,  128 

tendon  reflexes  in,  119 

tests  for  aei'to- acetic  acid,  178 
for  acetone,  177 
for  sugar,  174 
for  oxybutyrie  acid,  178 


Diabetes  mellitus,  theories  of,  55 
traumata  in,  103 
travel  in  the  treatment  of,  146 
treatment,  124 

dietetic,  133,  149,  151,  156,  163, 

165 
etiological,  126 
hygienic,  133,  142 
increasing  glycolytic  function. 

129 
medicinal,  132 
mineral  waters,  131 
neurogenous  form,  126 
of  complications,  164 
of  lipogenous.  720 
of  mild  forms,  148,  151 
of  moderately  severe  forms,  155 
of  severe  forms,  162 
of  syphilitic  form,  128 
pancreatic  preparations,  129 
prophylactic,  125 
withdrawal    of    carbohydrates, 
130 
Trommer's  test  for  sugar,  172 
tn)phic  disturbances  in.  119 
tuberculosis  complicating,  107 

treatment.  166 
uric-acid  excretion  in,  93 
urinary  examination  in,  172 
urine  in,  89 

vasomotor  disturbances  in,  119 
Diacetic  acid,  test  for,  178 
Diaceturia  in  dial>etes,  94 
Diaphoresis  in  diabetes.  92 
Diatliesis,  arthritic,  question  of  the  ex- 
istence of  a,  563 
definition  of  term,  447.  449 
gouty.  450 

symptoms  of,  358 
Disaccharitls,  37 

I)iun*siA.  increased,  in  diabetes  melli- 
tus. 89 
Diet  in  diabetes,  133,  149.  151,  156,  163, 
168 
in  arthritis  deformans,  530 
in  gout,  428.  471 
in  olx'sity,  695 

stan<lanl.  for  estimating  intensity  of 
glycosuria.  76 
Diet -table  for  gout.  474 

diabetes.  76.  158.  160.  168 
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Diet  table  for  obesity,  696,  701,  719 
Digestive  organs,  relation  of  glycosuria 

to  the  condition  of  the,  84 
Duckworth,  Dyce,  on  Diseases  of  the 

Adrenal  Bodies,  1 
Dysmenorrhiea,  gouty,  treatment,  509 
Dyspepsia,  gouty,  358,  361 

Ear,  gouty  affection  of  tbc,  406 

Eczema,  gouty,  403 

Electricity  in  the  diagnosis  of  muscular 

diseases.  580 
Emphysema,  gouty,  390 
Endocarditis,  rheumatic,  274 
Epilepsy,  gouty,  treatment,  505 
Exercise  in  relation  to  glycosuria,  83 

to  gout.  433 
in  the  treatment  of  gout,  478 

of  obesity,  713 

of  diabetes.  143 
Eye,  aifections  of ,  in  diabetes,  113 

in  gout.  404 

Fat,  distribution  of,  in  the  body,  630 
foods  favoring  the  formation  of,  641 
formation  of  sugar  from,  41 
morbid    nccunnilation    of,    in    the 

body,  see  Obesity 
relation  of  glycosuria  and  ingestion 

of,  82 
uses  of,  in  the  body,  629 
value  of,  in  di{il)etcs,  138 
in  obesity,  098 
Feliling's  solution  for  (luantitative  esti- 
mation of  su^ar  in  the  urine.  175 
Fever,  rheumatic,  228 
Fisclier's  (E.)  test  for  sugar  in  the  urine, 

174 
FluiilM,    intlucuce  of  tlic   ingestion   of, 

upon  fat  aocunnilation,  015 
Food,  calorie  value  of.  VU,  701 

varieties  of,  favoring  ()])esitj,  041 
Furunculosis  in  dlabetea,  103 
in  gout,  403 

Gali.-stonk  in  diabetes,  107 

in  tlie  gouty,  407 
Gangrene.  i)iilnK)nMry.  in  diabetes,  108 
Gauuoi),   AnniinALi)    E.,   on   Arthritis 

Deformans,  511 
Gastric;  juice,  chemistry  of,  in  diabetes, 

98 


Gastroectasia  in  diabetes,  105 

Genital   organs,    gouty    affections    of, 

treatment,  509 
Gly oogenesis,  38 

Glycogen,  formation  of,  from  albumin, 
40 
from  carbohydrates,  38 
storage  of,  38,  89,  42 
Glycosuria,  alimentary,  42,  47 

complicating  other  diseases,  47 
degrees  of,   and  their  oscillations, 

75 
dependence  of,  upon  kind  of  carbo- 
hydrate ingested,   81 
depreciation  of  carbohydrates  of  the 

food  from,  136 
disappearance  of,  in   granular  atro- 
phy of  kidney,  86 
estimation  of  iu tensity  of,  74,  80 
experimental,  45 
following  brain  injury,  47 

extirpation  of  the  pancreas,  51 
poisoning,  48 

puncture  of  the  fourth  ventricle. 
45 
hepatogenous  form  of.  45 
in  diseases  of  the  liver,  48 
in  phloridzin  poisoning,  49 
mild,  definition  of,  75 
puerperal,  44 
reduction  of,  in  final  stages  of  dia- 

beU'S.  80 
relation  of,  to  ingestion  of  alcohol, 
82 
to  ingestion  of  fat,  83 
to  intercurrent  diseases,  85 
to  muscular  exercise,  83 
to  the  condition  of  the  digestive 

organs.  84 
to  tlie  condition  of  the  nervous 
system,  83 
severe,  definition  of,  77 
t(;sts  for,  172 

treatment  of  mild  forms  of,  148 
of  moderately  severe  forms  of. 

ir>5 
of  severe  forms  of,  102 
Goitre,    exophthalmic,    among   the    de- 
scendants of  the  gouty,  415 
Gonorrhcral   rheumatism,  diagnosis  of. 
from  acute  rheumatism,  193 
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Gk>ut,  381 

syDonjms,  331 ;  history,  332 ;  deflDi- 
tion,    336;    morbid  anatomy,    339; 
symptomatology,  358 ;  morbid  ailin- 
itics    of,     406;     hereditary    (-onsc- 
quenccs  of,  413;  relation  between 
gout  and  intercurrent  diseases,  416 : 
etiology,  419 ;  diagnosis,  440 ;  prog- 
nosis, 445;   pathology.  447;   treat- 
ment. 469 ;  bibliography,  510 
abarticular,  378 
acids  in  the  treatment  of,  487 
acne  in,  403 
acute,  symptoms  of,  366 

treatment  of,  493 
age  in  relation  to,  426 
alcoholic  beverages  in.  476 
alkalies  in  the  treatment  of,  482 
angio- neurotic  crdema  in,  397 
angina  pectoris  in,  388 
arterial  lesions  in.  350,  387 
asthma  in.  391 

attenuated,  see  Gout,  (fiiit?u:sis 
bathing  in  the  treatment  of,  479 
benzoic  acid  in  the  treatment  of.  486 
bibliography,  510 
biliary  colic  in,  407 
bladder  troubles  in,  400 
blooil  changes  in,  352 
bronchitis  in.  390 
carbuncles  in,  403 
cerebral  symptoms  in,  393 
chronic,  symptoms  of,  371 

treatment  of,  499 

with  visceral  complications,  376 
circulatory  affections  in,  385 
climate  in  relation  to,  422 
conjunctivitis  in.  404 
definition  of,  3;m 

diabetes  in  its  relations  to,  68,  86,  409 
diagnosis  of,  440 

from  arthritis  deformans,  440 

from  rheumatism,  192,  441 
diathesis,  450 

symptoms  of,  350 

treatment  of,  470.  504 
diet  in  relation  to,  428 

in  the  treatment  of.  471 
digestive  disorders  in.  379 
ear  tnnibles  in,  406 
eczema  in,  402 


Gout,  etiology  of,  419 

exercise  in  relation  to,  433 

in  tlie  treatment  of,  478 
eye  troubles  in,  404 
furunculosis  in,  403 
gall  stone  in,  407 
gastric  affections  of,  380 
genito-urinary  symptoms  in.  399 
geographical  distribution  of,  420 
heart  affections  in.  349,  385 

treatment,  507 
Heberden*s  nodes  in,  412,  550 
hereditary  consequences  of,  413 
heredity  in  relation  to,  424 
history  of.  332,  450 
humoral  theory  of,  450 
insanity  in,  394 
intestinal  affc*ctions  of.  383 
irido-choroiditi^  in,  405 
iritis  in.  405 
irregular.  378 
joint  lesions  of,  339 
kidney  lesions  in,  847,  399 
lead -poisoning  in  relation  to,  438 
lichen  in.  403 

lithiasis  associated  with,  407 
liver  changes  in,  384 
masked,  378 

medicinal  treatment,  482 
mineral  waters  in  the  treatment  of, 

489 
moile  of  life  in  relation  to,  423 
morbid  affinities  of,  406 
morbid  anatomy,  339 
muscular  spasms  in.  396 
nervous  phenomena  associated  with, 

392 
nervous  theory  of,  467 
neuralgia  in,  395,  397,  508,  509 
pan)xysm  of,  366 
pathology  of,  447 
paraxanthin  in  the  etiology  of  mi- 

gniine,  468 
poisons  in  relation  to,  437 
prognosis  of,  445 
prophylaxis  of,  469 
pruritus  in.  403 

purgatives  in  the  treatment  of.  488 
n'lation  of.  to  arthritis  dcfurmans, 
413 
to  diabetes,  68.  86,  409 
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IntestincB,  alTections  of,  in  diali^H 

^^^^1                                   nric-acid  Uicory  of,  453 

in  diabetic,  tiviitiiieai^  ^H 

^^^^1                                   urinary  changes  in,  354 

in  gout.  383                   ^H 

^^^^1                                     uterine,  400 

secretions  of,  in  dltbcies.  9(^H 

^^^H                                     vtfin  lesions  in.  850,  380 

Irido  f  horoidilis.  g^uty.  KKI    ^M 

^^^H                                     viHceral,  347,  376,  379.  897 

Iritis,  diabetic.  114               ^^H 

^^^H                                        in  gout.  408 

gouty,  405                      ^^^H 

^^^^H                          Gums,  affcctioQB  of ,  in  diabetes,  104 

JoncT.  ClmrtHit's.  dingtiDeis  aC^H 
tlifitis  deformans,  556      ^H 

^^^^1                           ILEMOPini.iA,  joint  lesions  of.  diagoosis 

Joints,  hJTection  of.  in  «rtlirll^^| 

^^^^H|                                of,  from  arthritis  deformons.  &59 

mnns,  532                          ^H 

^^^H                             nendttche.  gotity,  359,  361 

folio  win  IT  nervoufi  lesions,  t^| 

^^^^H                                           paraxantbin  in  the  citusation  of, 

resr  1                      1  s  dofcirauuuj 

^^^H 

chii  i                        rheiii|^tM|] 

^^H                                    tmlmeat  of.  505 

gouty  lesions  cxf,  338     ^^^H 
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Kidneys,  changes  of,  iu  diabetes,  86,  111 
gouty,  347,  899 

treatment  of,  508 
granular  atrophy  of,  relation  of  gly- 
cosuria to,  86 

Lactic  acid  in  the  blood  in  rheumatism, 

236 
liiU'tic-acid  theory  of  rheumatism,  203 
I^ictuse.  disposition  of,  iu  the  body,  38 
liiictosuria,  pucriKTal.  44 
Lead-poisoning  in  relation  to  gout,  438 

muscular  atrophy  in,  619 
licucoplakia,  gouty,  treatment,  508 
Lk'vuIosc.   disposition  of,    in  the  body, 

38 
Lichen,  gouty.  403 
Lipoimla  in  diabetes.  99 
Lipomatosis  univen>iiiis,  see  Obesity 
Lithivmia,  see  Gout,  ilwthms 
Lithiasis  associatc<l  with  jirout,  407 
Liver,  changes  iu.  in  dialx'tcs.  107 

in  obesity,  667 

glycosuria  in  diseases  of  the,  48 

gouty  affections  of,  384 

storage  of  glycogen  in  the,  38,  42 
Locomotor  ataxia,  arthropathy  of,  diag- 
nosisof.  from  arthritis  deformans. 
559 

muscular  atrophy  in,  619 
Lungs,  affections  of,  in  diabetes,  107 

in  olK'sity.  664 
Lyman,  Henry  M.,  on  Gout,  320 
Lym|)hatii*  glands,  changes  in,  in  dia- 
betes. 112 

MxcLAGAN,  T.  J.,  on  Rheumatism,  187 
Malaria,  UKHle  of  action  of.  223 

nature  of,  222 
Malum  coxie  senile.  556 
Mclancxlerma,  diagnosis  of.  from  Addi- 
son's diseasi*.  14 
Melasma  supnirenale,   8   (see  Addimn's 

diMttlA) 

Meningitis,  rheumatic.  310 
Menopause,  arthritis  deformans  occur- 
ring at  the.  529 
Metabolism,  cffeets  of  glycosuria  Ujwn.  H6 
Miasmatic  tlie<»ry  of  rheumatism.  220 
Migraini'.  gouty,  treatment.  505 

paraxanthiu  in  the  causiUiou  of,  468 


Monosaccbarids,  37 

Moore's  test  for  sugar  in  the  urine,  173 
Mouth,  affections  of,  in  diabetes.  104 
Muscles,  atrophic  paralysis  of,  611 

atrophy  of,  in  arthritis  deformans, 
537 
primary,  606 
secondary.  618 
degeneration  of,  in  fevers,  597 
Muscles,  Diseases  of  the,  577 

general  symptomatology,  577 ;  myo- 
sitis,  582;  primary  myositis.  583; 
secondary  myositis,  594;  syphilitic 
myositis,  602 ;  tuliercular  myositis, 
604  ;    trophic  affections,  605 ;    pri- 
mary myopathies,    606;   secondary 
myopathies,  618;  bibliography,  621 
functional  signs  of,  579 
physical  signs  of,  578 
Muscles,  hemorrhage  into,  598 

.  intlammation   of,  582  (see  Myositu) 
pseudo-hyiH-rtrophic  paralysis,  608 
.     rupture  of,  596,  598 

storage  of  glycogen  in  the,  39.  42 
syphilitic  intlammation  of,  602 
ThomscMrs  disi*ase,  615 
trophic  affections  of  the,  605 
primary.  606 
secondary.  618 
tubercular  intlammation  of,  604 
Muscular  cramps,  gouty,  396 
gouty,  treatment,  506 
contnicture  as  a  cause  of  diformity 

in  arthritis  deformans.  539 
rheumatism.  261.  599 
MyiX'arditis,  rheumatic,  290 
Myopathy,  primary  progressive.  606 

pn)gressive  atrophic,  61 1 
Myositis.  582 

acute  infectious.  587 

treatment.  593 
acute  simple,  586 

treatment.  593 
by  propagation,  594 
ehronir.  590 
<»ssifying.  590 
primary.  583 
etiology,  583 
diagn<»sis,  500 
pathological  anatomy.  584 
prognosis,  592 


736 


INDEX  TO  VOLUME  n. 


Myositis,  primary,  symptomatology,  586 

treatment.  002 
rheumatic,  509 

symptoms,  600 

treatment,  601 
secondary,  594 

etiology,  597 

pathological  anatomy,  597 

symptomatology,  598 

treatment,  509 
simple  acute,  treatment,  592 
symptomatic,  595 
syphilitic,  602 

treatment,  604 
toxic,  595 
tubercular,  604 

Nephritis,  gouty,  347,  399 
Nerves,  abdominal  sympathetic, affection 
of,  in  Addison's  disease,  17 
peripheral,  affections  of,  in  diabetes, 
118 
Nervous  diseases,  among  the  descendants 
of  the  gouty,  414 
diabetes  in  its  relation  to,  69 
gouty,  392 

gouty,  treatment,  505 
muscular  atrophy  in,  019 
Nervous  system,  relation  of  glycosuria 

to  the  condition  of  the,  83 
Neuralgia,  gouty,  595 

lingual,  in  gout,  treutineut,  508 
pelvic,  ill  gout,  tn-utinent,  509 
visceral,  iu  gout,  IJ07 
Neuritis  coniplicating  diabetes,  118 

diagnosis  of,   from  muscular  rheu- 
matism, 201 
gouty,  treatment,  505 
Neurotic  theory  of  rheumatism,  216 
Nitrogenous  excretion  in  diabetes,  88.  92 
Nodes,  llebenlen's.  412,  548 
Nodules,  subcutaneous,  iu  arthritis  de- 
formans, 542,  502 
V.  NoouDEN,  Cakl.ou  Diabetes  Mellitus, 

83 
Nutrition,  effects  of  glycosuria  upon,  80 
faulty,  in  the  etiology  of  obesity. 039 
maintenance  of,  in  diabetes,  134 
re(|uirem(>nts    of,     under    different 
conditions,  (MO 
Ny lander's  test  for  sugar  in  the  urine,  173 


Obesity,  625 

history,  625;   etiology,  638;  symp- 
tomatology, 648 ;  pathological  anat- 
omy and  pathology,    657 ;    further 
course,  complications  and  termina- 
tion, 672 ;   diagnosis,  686  ;   progno- 
sis. 689 ;  treatment,  692 
after-treatment.  718 
age  in  the  etiology  of,  636 
angina  pectoris  in.  678,  688 
arteries  in,  662 

arteriosclerosis  in,  675,  687,  691 
asthma  in,  674 
balneological  treatment,  714 
Banting  system,  incoovenicDCcs  of, 

697 
bloot!  changes  in,  660,  673 
cancer  complicjiting,  686 
carbohydrates  in,  698 
complications,  672 
course  of,  672 
diabetes  in  its  relations  to,  66,  71. 

682.  689,  691,  720 
diagnosis,  686 
dietetic  treatment,  695 
etiology,  628 

gout  in  its  relations  to,  410 
heart  changes  in,  662,  673 
heredity  of,  633 
history,  625 
hy<lrotherapy  in,  714 
intestinal  troubles  in,  668 
liquids  in  dietary,  700 
liver  troubles  in,  067 
mechanical  treatment,  707 
medicinal  treatment,  722 
nutritive  vices  in  the  etiology  of,  631» 
(edema  in.  080,  089 
pathological  anatomy,  657 
])('rspiratory  changes  iu,  660,  679 
l)rognosis,  089 
prophylaxis  of,  692 
respiratory  organs  in,  664 
sequehe  of  organic  changes  in.  656 
sex  in  the  etiology  of,  037 
sexual  organs  iu,  070 
skin  diseases  in,  071.  722 
stenoeardiae  attacks  in,  078,  688 
stomach  troubles  in.  008 
symptomatology.  048 
ana'ujic  form,  051 


INDEX  TO  VOLUME  H. 


737 


Obesity,     symptomatology,     plethoric 
form,  648 
termination,  672 
treatment,  69S 

balneological,  714 
dietetic  696 
mechanical,  707 
medicinal,  722 
of  complications.  722 
prophylactic,  692 
results  of.  724 
urinary  secretion  in,  666,  677,  679 
(Edema,  angio-neurotic,  in  gout,  897 

in  obesity,  680 
Obrtbl,  Max  J.,  on  Obesity,  628 
Optic  nerve  changes  in  diabetes,  118 
Osieoarthritis,  see  Arthritis  dtfcrmani 
Ozybutyric  acid,  excretion  of,  in  dia- 
betes, 95 
test  for,  178 

Pain  in  arthritis  deformans,  548 

visceral,  in  gout,  897 
Pancreas,  changes  in,  in  diabetes,  106 

glycosuria  following  extirpation  of 
the,  51 

preparations  of  the,   in  the  treat- 
ment of  diabetes,  129 

rdle  of,  in  the  etiology  of  diabetes, 
54,  58.  70.  71 
Paralysis,  atrophic  muscular,  611 

pseudo-hypertrophic  muscular,  608 
ParaxADthin  in  gout,  468 
Pericarditis,  rheumatic,  285 
Perspiration  in  diabetes.  92,  98 

in  obesity,  666.  679 

in  rheumatism,  287 
Pharynx,  gouty  lesions  of,  879 
Phenylhydrazin    test  for  sugar  in  the 

urine.  174 
Phlebitis,  gouty,  treatment.  507 
Phloridzin  glycosuria,  49 
Pigmentation  of  the  skin  in  Addison's 

disease,  18 
PiqOre  of  Claude  Bernard,    45 
Pneumaturia  in  diabetes  mellitus,  97 
Podagra,  sec  Oout 
Poisoning,  glycosuria  following.  48 

in  relation  to  gout.  487 

phloridzin.  glycosuria  from,  49 
Polarization  test  for  sugar,  175 
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Polydipsia  in  diabetes  mellitus,  91 
Polyphagia  in  diabetes,  88 

in  obesity,  668 
Polysaocharids,  87 

Polysarcia,  see  Obesity  ^ 

Polyuria  in  diabetes  mellitus,  89 

in  obesity,  666,  677 
Polymyositis,  acute  infectious,  589 

treatment,  598 
Proteids,  decomposition  of,  in  diabetes,  88 

value  of,  in  diabetes,  188 
Pruritus,  gouty,  408 

treatment,  509 

in  diabetes,  108 

in  obesity,  treatment,  728 
Pulse,  rapid,  in  arthritis  deformans,  554 
Pyaemia,  diagnosis  of,  from  rheumatism, 
198 

Reflexes,   tendon,   in  arthritis  defor- 
mans, 587 
in  diabetes,  119 
Retina,    diseases   of   the.   complicating 

diabetes,  118 
Rheumatianiy  180 

varieties  and  symptoms,  189 ;  diag- 
nosis, 192 :  duration.  194 ;  seat,  197 ; 
nature,  200;  theories,  208;  rheu- 
matic  fever.  228;  treatment.  289: 
muscular  rheumatism.  261 ;  mode  of 
action  of  the  salicyl  compounds,  262 ; 
heart  complications.  269;  cerebral 
rheumatism.  810;  relation  of  rheu- 
matism and  chorea,  824 
acute.  189.  228 

special  characteristics  of  the  in- 
tlammation  of.  201 
age  of  liability  to,  282 
allsaline  treatment  of,  244 
arthritis  deformans  following,  554 
blood  changes  in,  236 
carditis  complicating.  269.  811 
cerebral.  310 

chorea  in  its  relations  to,  324 
cold  as  a  factor  in  the  causation  of. 

213 
chronic.  191 
diagnosis.  192 

from  arthritis  deformanft,  193 
fn)m  gonorrhceal  rheumatism. 
198 
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Hhc  um&tism,  diagoofiis.  from  gout.  190. 
441 
from  pyaemia,  193 
duration  of,  194 
^     endocarditis  io,  274 

gonoiTha*al.  artliriiis  deformans  fal^ 
lowing,  554 
diagnosis  of,  from  acuto  rheu* 
matistn,  193 
gout  in  it8  relation  to.  411 
heart  cuui plications  of.  269,  299,  311 
heredity  in  the  causation  of,  201,  234 
hyperpyrcxttt  in.  31 'i 
intlamination  of  tJbrous  fltnictures  in, 

231 
joints  chiefly  affected  in,  198 
]actic-acid  tht.'ory  of,  203 
meningitis  in.  310 
miasmatic  theory  of,  220 
mode  of  action  of  the  salicyl  com 

pounds  in,  263 
muscular.  261,  699 

dingnoais  of.  from  neuritis,  261 
symptom 9.  600 
treatment,  601 
myocarditis  in,  290 
nature  of,  200 
neurotic  theory  of,  216 
pericarditis  in,  285 
perspiration  in,  237 
relation  of,  to  arthritis  deformans. 
&54 
logout,  411 
salirfn  in  the  treatment  of.  247,  262 
aalicylie  acid  in  the  treatment  of, 

249,  283 
teat  of,  197 

sequela  of.  resembltog  arthritis  de- 
formans, 553 
shifting  character  of  the  joint  aSec-. 

tion  in,  239 
iuhnfute.  191 
symptoms,  189 
theories  of,  203 
treatment  of,  239 
valvular  lesions  in,  275 
varieties.   189 
Rheumtfcloid  arthritis,  see  Arthritic  tit- 

fonnant 
Rhuniatisme  flbreux  of  Jacxx)ud.  553 
Rubner's  test  for  sugar  iu  the  urine.  175 


Saccharobsl    dlstrihutiou    of.    is    tht 

body,  87 
Salicylic  acid  in  gout.  486 

in  rheumatism,  240.  26$ 
Saliva,  chemistry  of,  in  diabetes,  98 
Sarcoma  of  the  atlrerjal  ho<liea.  'SH 
8emeo»  chemistry  uf.  in  diabetes*  98 
Sexual  organs,  changes  iu,  io  4i<bftr% 
112 
in  obesity,  670 
Skin, 

bronzing  of  the.  in  Addiaoa's  tiff- 

ease,  18 
care  of,  in  diabetea.145 
diaoaaea,  gouty,  401 

gouty,  treatmeot,  510 
in  arthritis  deformana^  Ml 
iu  diabetes.  103.  119 
in  obesity,  671 
in  obesity,  ticiititieDt.  729 
Spinal  cord,  affcctious  of,  in  dkbvisi' 

117 
Stenocardia  in  gout.  388 
in  olwsity.  678,  68S 
Starch,  disposition  of,  in  the  Uoily,  Hi 
Stomu<ili,  affections  of,  in  <liub<?ti*i^,  la^ 
in  diabetes,  tn?atment>  16*» 
in  gout.  380 
in  obesity,  668 
Sugar,  cane,  dlspodtion  of,  in  the 
37 
differentiation  of  tnllk  from 

175 
fonuation  of,  from  fat.  41 
fruit,    dispositioQ  of,  in  tbo  bo^f. 

38 
in  the  urine,  tee  DMetm  wiMim 

and  Glifcmuna 
milk,  dispoeition  of.  in  ibe  bndj.  §8 
Sugar-excretion,  physfalogy  and  gcnnal 

pathology  of,  87 
Supra-renal  capanlea,  dlaeanA  of  Iht,  t 

(see  Adrejt^  bodim) 
Sympaihic  nerve,  abdominaU  infiaiiiiiift« 

lion  of,  in  Addison'a  diarasr,  17 
Syphilis,  etiological  rftle  of,  la  diabetet 
mellitUB.  72 
royoaitis  in,  fM 
Syringomyelia,  joint  afTectloiia  in«  diag - 
nm[»  of,   ftom  aribriUa  dcfonnaiM^ 
559 
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Tektii.  affections  of,  in  diabetes,  104 
Temperament,  detinition  of  term,  449 
Tendon  reflexes  in  arthritis  deformans, 
537 
in  diabetes,  119 
Tests  for  sugar  in  the  urine,  172 
Thomsen's  disease,  615 
Tophi  in  gout,  chemistry  of,  846 
Trommer*8  test  for  sugar  in  the  urine. 

172 
Tuberculosis  complicating  diabetes,  107 
treatment.  166 
modified,  in  the  gouty,  414 
muscuhir,  604 
of  the  adrenal  bodies,  29 
Typhoid  fever,  myositis  complicating, 
596 

Urea,  excretion  of,  in  diabetes,  92 

in  gout,  856 
Uu'thritis,  gouty,  400 
treatment,  509 
Uric  acid,  excretion  of,  in  diabetes,  93 
in  gout,  854 
ratio  of  formation  of.    to  that  of 
urea,  454 
Uricacida;mia,  see  Oout,  diathm* 
Urine,  aoeto-acetic  acid  in  the,  in  dia- 
bett»s,  9:< 
acetone  in  the,  in  diabetes,  93 


Urine,  air  in  the,  in  diabetes,  97 
albumin  in,  in  diabetes,  98 
ammonia  in  the,  in  diabetes,  92 
beta- oxy butyric  acid  in  the,  in  dia- 
betes, 95 
characteristics  of,  in  diabetes  melli- 

tus.  89 
condition  of  the,  in  Addison*s  dis- 
ease, 16 
in  arthritis  deformans,  545 
in  gout,  854 
creatinin  in,  in  diabetes,  93 
mineral  constituents  of,  in  diabetes, 

96 
oxy butyric  acid  in  the,  in  diabetes, 

95 
secretion  of,   in  obesity,  666,  677, 

679 
sugar  in  the,  see  Diabetes  meUitus 

and  Glycosuria 
uric  acid  in  the,  in  diabetes,  93 
in  gout,  854 
Uterus,  gouty  affections  of  the,  400 

Vaoabond*8  disease,  diagnosis  of,  from 

Addison*s  disease.  14 
Veins,  affections  of  the,  in  gout,  850 
Ventricle,  fourth,  glycosuria  following 

puncture  of  the  floor  of,  45 
Vertigo,  gouty,  treatment,  506 
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